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PRESIDENT’S ADDRESS AT THE INTER- 
NATIONAL MEDICAL CONGRESS? 

_ A WHOLE generation has passed away 

since the International Medical Congress 

last met in London. 

What a magnificent galaxy of talent in 
medicine, surgery, and pathology was 
gathered round the Prince of Wales, who 
was our royal patron at that time! 

It is fitting that we should follow the ad- 
monition of Ecclesiasticus and praise fam- 
ous men and the fathers that begat us. 
Our president, Sir James Paget, was a 
great clinical pathologist. His mind was 
stored with all that was then known of the 
morbid anatomy of surgical disease and in- 
jury, and of the family relationships of the 
different diatheses. He was a splendid 
teacher and possessed a lucid eloquence and 
a moral fervor not excelled by any of his 
contemporaries. Jenner and Gull, Wilks 
and Gairdner were our great teachers of 
clinical medicine. Each of them based his 
knowledge on the same foundation of the 
post-mortem room and the hospital wards. 
We shall not see their like again, for their 
eareers began before the days of specializa- 
tion, and they were amongst the last of the 


. great general physicians of our time. 


Hughlings Jackson was the philosophical 
exponent of the new neurology. Many of 
his forecasts were verified by the experi- 
ments of David Ferrier, of which I may say 
there was a remarkable demonstration at 
the 1881 congress. Jonathan Hutchinson 
was the patient accurate recorder of the 
natural history of disease in multitudinous 


1Given by Sir Thomas Barlow, Bart., M.D., 
F.R.S., at the opening meeting in the Albert Hall, 
London, on August 6. 
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departments, and characteristically enough 
he was the organizer of our congress clinical 
and pathological museum. The pioneers of 
abdominal surgery—Spencer Wells, Thomas 
Keith, and Lawson Tait—were with us. 
Huxley, the most brilliant expositor of 
natural science of his time, discoursed to 
us on the relations of medicine and biology. 
William Bowman, whose work on the 
minute anatomy of the eye was the founda- 
tion of modern English ophthalmology, 
was one of our most useful members. 

Last of all the Englishmen whom I will 
mention was our great Lister, then in the 
zenith of his grand career. He has but 
lately been taken from us in the fullness of 
years, and we commemorate him to-day in 
the medal of our congress. 

Our foreign brethren were not less illus- 
trious in the bede-roll of medical and sur- 
gical achievement. Virchow, the Nestor of 
morbid anatomy, honored and beloved by 
us as by his countrymen, delivered a fine 
historical discourse on the value of patho- 
logical experiments. Volkmann gave a 
critical survey of the recent advances of 
surgery. Robert Koch gave what may truly 
be called a path-breaking demonstration of 
the microbial findings in several morbid 
conditions, and he illustrated their charac- 
teristic growth on different organic media. 
Von Langenbeck and Esmarch spoke for 
military surgery; Donders and Snellen for 
ophthalmology. Baccelli, Murri, and Pan- 
taleoni represented Italian medicine. From 
the United States came Austin Flint, the 
accomplished physician and master of phy- 
sical examination; Billings, prince of medi- 
eal bibliographers; and Bigelow the famous 
surgeon. 

The great French school was represented 
by Brown-Séquard and Charcot, Lan- 
cereaux and Bouchard and Verneuil and a 
host of others; but there was one great 
Frenchman with us who towered aloft 
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amongst all his contemporaries, and who, 
though not a medical man, exercised by his 
discoveries a profound influence on the 
medicine of the world, and that was Louis 
Pasteur. In his address on vaccination in 
relation to chicken cholera and splenic 
fever, he gracefully linked his most recent 
researches with the time-honored labors of 
Edward Jenner on cow-pox. 

Time fails me to speak of other great and 
honored names, but surely we may say 
there were giants in those days. 

Now let us realize to ourselves that the 
congress of 1881 marked not the parting of 
the ways, but emphasized the notable fact 
that the parting of the ways had already 
been passed. The times of superstition, of 
empiricism, and of transcendental specula- 
tion had vanished. But what of the period 
of accurate and detailed observation? That 
was neither superseded nor completed, but 
it was already supplemented and redirected 
into more fruitful channels by the new 
development of experimental methods. 

If it had not been for the work of Pas- 
teur, Lister and Koch, which was ex- 
pounded to us thirty years ago, how pov- 
erty-stricken would have been the output of 
medicine and surgery in this our congress 
of 1913! 

The great men—both observers and ex- 
perimenters—of whom I have spoken were 
like mountain peaks towering above the 
plain of ordinary medical humanity, and 
we sometimes sadly ask where are the 
mountain peaks now? That is a shallow 
and unenlightened question. For indeed, 
thanks to the unremitting labors of workers 
in multitudinous paths, we have attained a 
glorious heritage—not of high mountain 
peaks and deep valleys—but a lofty and 
magnificent tableland of well-ordered and 
correlated knowledge. 

Consider the bare fact that the fifteen 
sections of the 1881 congress have, by the 
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inevitable specialization and concentration 
of work, become twenty-three sections and 
three subsections in 1913, but so imperative 
is the demand for mutual conference that 
we have no less than fourteen meetings 
arranged in which sections have found it 
desirable to discuss various problems in 
joint session. 

In what ways have we pursued and ex- 
panded the work of our fathers? First, 
unquestionably, in the development and 
application of bacteriology. Koch’s great 
discovery of the life-history of the tubercle 
bacillus was published in the year after the 
London Congress, and what an enormous 
body of knowledge has grown out of that 
discovery! We are learning to discriminate 
between the essential and causal factors of 
disease and the concomitants, such as com- 
bined and terminal infections. The by- 
products and the antibodies developed to 
neutralize bacterial life, of which we see the 
beneficent réle in nature’s own cure of an 
acute specific disease, have been made to 
yield their share in two important methods 
of treatment—namely, sero-therapy and 
vaccine-therapy. 

We have also faced the problem of 
strengthening the phagocytosis of the pa- 
tient. I need not dwell on the history of 
the Klebs-Loeffler bacillus and the causa- 
tion of diphtheria, nor on the indubitable 
efficacy of the most important of all the 
antitoxins, nor on the singular parallelism 
between the bacteriological findings in 
atypical throat exudations with the ambigu- 
ous symptomatology which clinical observa- 
tion reveals. Nor need I dwell on the ex- 
tension of bacteriological investigation of 
typhoid fever which has been fruitful in 
new measures of prophylaxis and defence 
of the community. 

We have learned something about the 
natural history of the ultra-minute organ- 
isms which as ‘‘filter passers’? elude our 
microscopic investigation. 
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There are still great gaps in our knowl- 
edge of the bacteriology of the acute specific 
diseases, but it is a gain to have learned 
from the study of recent epidemics that 
infantile paralysis must be grouped with 
the infective diseases, and, thanks to Flex- 
ner, we know many of the reactions of its 
elusive organism. 

Great advances have been made in proto- 
zoology, in helminthology, and indeed in 
the whole subject of the relation of para- 
sites to the diseases of man and animals. 
In tropical diseases these studies, as well as 
bacteriology, have brought about a rich 
harvest. Malta fever, plague, malaria, 
sleeping sickness, have all yielded more or 
less of their secrets. Sometimes the whole — 
eycle of the disease has been discovered, 
rationalized in every respect, and its suc- 
cessful treatment has been evolved. 

In other cases, as in malaria, sleeping 
sickness, and yellow fever, where only parts 
of the natural history of the disease have 
been elucidated, nevertheless enough real 
knowledge has been acquired to enable im- 
portant, though sometimes costly, hygienic 
measures to be successfully employed. 
Here it is fitting that we should offer our 
homage to our American brethren for their 
splendid hygienic work in Cuba, in Pan- 
ama, in the Philippines and in Costa Rica, 
and for the efforts which they are organiz- 
ing for a world-wide crusade against ankylo- 
stoma disease. 

Chemical pathology has widened our 
knowledge and our resources, and the mys- 
tery of immunity has been to some extent 
illuminated.’ 

The detailed examination of the morpho- 
logical elements and the chemical charac- 
ters of the blood and of other body fluids 
has eventuated in the rewriting of some of 
our physiology, and the pathological exten- 
sion of the knowledge thus gained has im- 
proved the diagnosis and the treatment of 
several diseases. Thirty years ago Ord 
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demonstrated to the congress of that time 
examples of the disease which he had de- 
fined as myxedema, but which, with surer 
instinct, Gull has described as a cretinoid 
state in adults. The gradual evolution of 
the doctrine of thyroid insufficiency and of 
its therapeutics is a model of induction; 
and this important discovery has given a 
great impetus to the whole study of internal 
secretions, as well as to the employment of 
organic extracts, of which the last and most 
interesting is that of the pituitary body. 

The empirical and then the experimental 
study of small variations in the ordinary 
diets of adults and children and infants 
in different social strata and in different 
countries has been fruitful in many un- 
expected ways. The great milk problem 
is still with us, but we have learned the 
blunders of our early generalizations. 
Cleanliness in the milk supply from start 
to finish has a far more exhaustive meaning 
than in days gone by. The curious disease 
beri-beri, which some of us have long 
thought had parallelisms with scurvy, has 
been shown, at all events amongst rice- 
eating people, to depend on the loss of the 
nutritive material just internal to the peri- 
carp, which the ordinary process of milling 
removes. 

The patient study of chronic alcoholism 
has opened up a new chapter in nervous 
diseases. The routine traditional employ. 
ment of alcohol in disease has happily been 
largely discredited. The open-air treat- 
ment of all forms of tuberculous lesions has 
had a wide indirect influence, not only on 
the treatment of other chronic ailments, but 
on the daily life of the people. 

The recognition and radical treatment of 
oral sepsis due to damage to the gums in 
consequence of various disorders of the 
teeth has been followed by remarkable bene- 
fit. A strong case has been made out for 
intestinal stasis as a cause of various forms 
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of malnutrition and for operative measures 
in dealing with slight mechanical obstruc- 
tions; on this subject we hope for further 
evidence. 

The additions to diagnosis yielded by 
x-ray exploration are like the creation of a 
sixth sense, and its curative applications 
and those of radium are the opening of a 
new chapter of therapeutics. 

I ventured to hint that medicine had now 
and then led to the rewriting of some chap- 
ters of physiology, and I may add that re- 
cent researches on diseases of the heart have 
led to the reediting of neglected knowledge 
of the minute structure of heart muscle, 
and of orderly and disorderly mechanism of 
its movements. 

Of the magnificent triumphs of the sur- 
gery of this generation it is beyond my 
power adequately to speak, but I can refer 
to the wide fields opened up through the 
beneficent protection of Listerism. We are 
staggered by the reasoned and calculated 
audacity of our brethren when sinuses of 
the skull are drained, cerebral abscesses 
evacuated, cerebral tumors removed, the 
pituitary body even being investigated, 
when pleuro-pericardial adhesions are 
freed, to the great relief of the heart, when 
different parts of the alimentary canal are 
short-circuited and when one or other dam- 
aged viscus is removed either entirely or in 
part. The active cooperation of surgeons 
and physicians has gained for us some 
knowledge of what Moynihan and others 
have happily described as ‘‘living pathol- 
ogy,’’ and we gratefully acknowledge the 
invaluable information of correlated symp- 
toms, signs and morbid conditions, and the 
statistics of comparative frequency which 
surgical experience has brought to the com- 
mon store. 

The supreme gain, after all, is that many 
more useful lives are saved than in the last 
generation, that the realm of grave and 
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hitherto incurable disease is invaded on 
every side, and that the danger of opera- 
tion gua operation is retreating to a vanish- 
ing point. 

It is impossible even to enumerate the 
varied ways in which medicine has cooper- 
ated with economics, social legislation and 
philanthropy, which we sum up briefly as 
public health. The school house and the 
scholars, the home of the poor, the colliery, 
and the factory, the dangerous occupations, 
the sunless life of the mentally deficient, 
have benefited, and will benefit still more, 
by its friendly invasion. And I venture to 
foretell that, not many years hence, every 
department of life and work shall be 
strengthened and purified and brightened 
by its genial and penetrating influence. 

Surely I have said more than enough to 
justify my contention that we have come 
into a goodly heritage, and that that herit- 
age is like a lofty and magnificent tableland 
of knowledge and efficiency. The gaps are 
being filled; we are no longer isolated, but 
are working side by side on adjacent areas 
which are inseparably connected. Every 
day we gain fresh help from the auxiliary 
sciences, and we realize more and more the 
unity and the universality of medicine. 

Brethren from foreign lands, we thank 
you for the treasures, new and old, of ob- 
servation and experiment, and of a ripe 
experience, which you have brought to this 
congress for the common weal. 

I venture to affirm that the output of 
work of the congress week in its twenty- 
three goodly volumes will astonish civilized 
countries by its amount and its solid worth. 

I welcome you to our dear country, this 
ancient home of freedom, and I speak not 
only for the medical men of the British 
Isles but for our brethren of the overseas 
dominions, who join with us in our cordial 
greeting. 


May this congress add to the common 
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store of fruitful and useful knowledge; may 
it increase our good fellowship, our mutual 
understanding and cooperation, and may 
it help to break down the barriers of race 
and country in the onward beneficent 
march of world medicine. 

THOMAS BaRLOW 


CEREAL CROPPING: SANITATION, A NEW 
BASIS FOR CROP ROTATION, MANURING, 
TILLAGE AND SEED SELECTION? 


Peoples truly rich are those who cultivate cereals 
on a large scale-—R. Chodat. 


FOREWORDS 


1. In cereal cropping, air, water and soil fertil- 
ity (plant foods) are primary matters of crop 
productivity. 

2. The problem of grain deterioration, as now 
observed by farmers, millers, chemists and agri- 
culturists, the writer thinks, involves the question: 
‘‘What is the matter with the crop and its prod- 
uct?’’ rather than: ‘‘ What is the matter with the 
soil?’’ 

3. Deteriorated wheat, as seen in depressed 
yields and low quality, as now quite commonly 
produced in the great natural wheat-producing 
regions of this country, is not, primarily, a matter 
of lost fertility or of modified chemical content 
of the soil, but is specifically a problem of infec- 
tious disease which is superimposed upon the prob- 
lems of soil and crop management. Crop rotation, 
for example, is not, primarily, a farm process 
which is likely to conserve the fertility of the soil, 
but when properly arranged in a system so that 
the proper crops follow one another, it is defi- 
nitely a sanitary measure tending to maximum 
production. 

4, Wheat does not do well in the presence of its 
own dead bodies, not because of any changes 
which the wheat plants have made in the content 
of the soil fertility, nor because of any peculiar 
poisons (toxines) which the crops may be thought 
to have introduced, but primarily because of in- 
fectious diseases which are characteristic of the 
crop. 

5. Proper methods of soil tillage and handling 
of manures and artificial fertilizers are not merely 
measures for supplying plant food, but also in- 
volve vital features of a sanitary nature.—bBolley. 

1Qutline of an illustrated address given before 
the students and faculty of the Division of Agri- 
culture, University of Wisconsin, July 20, 1913. 
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EvwENTLY the writer of the foregoing 
quotation, who is one of Europe’s noted 
botanists, had in mind the evident biolog- 
ical fact that animal life is dependent upon 
plant life for sustenance, and the further 
fact that those countries possessed of till- 
able acres suitable for the growing of 
cereals need never suffer for food or for- 
age, for either man or beast—need not be 
dependent upon other nationalities, in time 
of either war or of peace. That there is 
something vital to the thought, let us note 
for the time be‘ng the fearful war that the 
mountaineers of Montenegro have lately 
waged, with the hope that they might add 
to their domain a slightly greater area of 
level-lying cereal lands in the valley about 
them. 

In late years, there has been a vast 
amount of talk about cereal crop deteriora- 
tion, and, for many years, much has been 
said about ‘‘depleted or worn-out soils,’’ 
and the writers and talkers have lectured 
and scolded with a vim as strong as though 
they believed the air supply of the earth 
were actually proved to be limited (which 
possibly it is) and that the mineral ele- 
ments of the soil were rather readily to be 
lost. 
In cereal cropping, this talk and scold- 
ing has reached a stage when most of it is 
mere gossip, inane higher criticism of the 
common farmer. In this, as in other im- 
portant matters, there are now quite too 
many blind leaders of the blind. This is 
not said with any feeling of criticism, for 
the writer well understands the thought 
that where there is smoke there is fire, and 
further, that through agitation, criticism, 
contest and investigation lies the road to 
progress. 

There is, however, at present, regarding 
this matter of soil depletion or cereal crop 
deterioration, not a little mental rambling 
and useless counter-criticism among the so- 
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called scientists and agricultural ‘‘ex- 
perts,’’ a tendency to study over the work 
done by others in similar lines for the 
apparent purpose of finding and fighting 
error. The words scientist and expert, in 
this particular regard, are much over- 
worked. For the benefit of the common 
farmer, at least that he may escape con- 
fusion, we should give these words a rest. 
It would be less confusing to the general 
public if no titles were given to those who 
are trying to instruct on such a difficult 
phase of nature as how plants and animals 
live—if they were not led to expect too 
much, only to meet with repeated evidence 
of fallibility of supposed agricultural 
principles. 

Within the past twenty-five years great 
progress has been made by the students of 
agriculture and of science in general in 
divorcing the work of life from mere men- 
tal philosophizing and in earrying prin- 
ciples of investigation direct to the field of 
work. In the manufacturing line, this has 
been done very directly. In the agricul- 
tural field we must, without sacrifice of 
accuracy of detail, do the same thing much 
more definitely than it has yet been accom- 
plished, if the students of agriculture are 
to aid the farmer in the way that he must 
be aided if he is to understand the relation 
of science to his life work. The introduc- 
tion of the agricultural college and exper'- 
ment station idea started out with this 
thought strongly in mind, though the 
workers were poorly equipped for the 
ordeal. These institutions are now becom- 
ing powerful, even luxurious in equipment, 
and it is not at all without the possibility 
that in our intense desire to be scientific 
and accurate, and in our worship of the 
high culture and the accomplishments of 
the savant, too many of our workers who 
are paid to investigate agricultural prob- 
lems may only investigate for their ow? 
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enjoyment—may again deal in formulas, 
and theories, books and philosophies, and 
thus give out to the working public fine 
philosophies which may yet leave the 
worker helplessly in the dark as to what 
to do. 

My belief is that those who undertake to 
improve agricultural methods, who under- 
take to furnish the principles which shall 
direct farm processes, must not be satisfied 
with the mere study of such principles in 
the laboratory and the writing of books, 
which books and pamphlets, because of the 
nature of things, will be used by laymen 
for the instruction of the worker. Such 
men should dictate to themselves the study 
of actual life conditions of the particular 
crop which they have under consideration. 
In directing farm operations so that they 
shall leave the toiler any remuneration, the 
scientist must remember that reasoning by 
analogy is not apt to give him a reputation 
of infallibility before the farming public. 

This is one of the common errors of the 
present advocates of crop rotation. They 
give almost every conceivable reason why 
a crop rotation should be conducted, other 
than real reasons why the crop grows bet- 
ter under a particular type of crop rota- 
tion. For example, one of the chief argu- 
ments is that the farmer will have more 
kinds of erop to sell—will not have all his 
eggs in one basket. The writer considers 
such an argument as no reason at all for 
crop rotation. Indeed, all other types of 
business are conducted on the opposite 
basis, namely, a man should do one thing 
and do it well, and the farmer can not 
understand the business or professional 
man who reasons one way for himself and 
another for the farmer. 

It is my belief that the present reason 
why crop rotation and proper systems of 
manuring are not properly followed rests 
not in the innate shiftless or disinterested 
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nature of the American farmer, but be- 
cause such secondary reasons have been 
given in lieu of real arguments. For ex- 
ample, crop rotation has almost invariably 
been argued on the basis that it rests the 
land or improves its fertility, and yet we 
have been unable to find any proof what- 
soever of the truth of such assertion. The 
writer believes the reason farmers have not 
followed a persistent and consistent crop 


rotation is due to the fact that we have © 


not heretofore been given the real reasons 
which primarily or essentially demand 
erop rotation in order that healthful, 
proper yielding plants may be produced 
on the land. 

It is confusing to the farmer and to the 
layman teacher to read the recriminating 
criticisms of criticisms, as to the principles 
of agriculture. Error does not need to be 


fought, for it falls of its own weight when © 


truth arrives. We are, therefore, I think, 
to be highly congratulated in this country 
over the present evident intention of our 
government and our schools and our inves- 
tigators to carry the work into the field, 
whereby the investigator himself becomes 
more closely the instructor. Middlemen 
we must have in this work, but let them be 
as few as possible. I think those investi- 
gators of farm problems who have had ex- 
perience will invariably agree with me that 
they have encountered much more diffi- 
culty in educating the philosophizing insti- 
tute or extension worker than they ever 
experienced in getting a farmer of average 
intelligence to adopt a particular principle 
under consideration. 

The Influence of the Laboratory Chem- 
ist—I am no pessimist as to the value of 
present scientific methods. They are a 
matter of development, but there can be 
little harm done in calling attention to pos- 
sible improvements in the methods. The 
laboratory chemist, because of his first 
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active occupancy of the scientific field and 
because of the very vital problems with 
which he deals, whereby each one of the 
natural fields of science must depend upon 
him for facts as to the construction of 
matter, has always had a very strong influ- 
ence upon the formation of all our theories 
and principles of agriculture, and I think 
I may not be open to too strong criticism 
when I say that we have allowed the labo- 
ratory chemist and the untrained middle- 
man or field agriculturist who, in the past, 
has taken his doctrines largely from the 
assertions of the chemist, to lead us past 
many of the problems in cereal cropping. 

In this matter of depleted soils and de- 
teriorated cereal crops, it may be admitted 
that there are depleted soils—soils too poor 
to grow pay crops of any one of the cereals, 
but they are not, in the belief of the writer, 
located in any of the present great natural 
wheat- or cereal-growing regions. The 
great flat prairie lands of this country 
which are now producing the so-called de- 
teriorated types, black-pointed, white-bel- 
lied, piebald wheat with attendant low 
yields per acre, are not comparable in the 
difficulties of maintaining fertility with 
the denuded water-washed hills of New 
England, New York, Maryland or Vir- 
ginia; nor should they be classed with 
sewage-clogged lands as described by Rus- 
sel and Hutchinson of the Rothamsted ex- 
periments. When I say this for the Amer- 
ican natural wheat-producing areas, I may 
say that I have investigated the problem 
sufficiently to feel certain that the world- 
wide problem is comparable to our fertile 
land problem, is, in fact, in large part the 
same problem. 

Soils may blow away, wash away, or 
may be sewage-clogged, but these are not, 
at present, the chief reasons for low yields 
of wheat, oats and barley in certain nat- 
urally very fertile lands of Wisconsin, 


SCIENCE 


[N.S. Von. XXXVIII. No, 973 


Iowa, Minnesota, the Dakotas and north- 
west Canada, or indeed, of the old winter 
wheat lands of southern Ohio or Indiana. 

That you may feel certain of where I 
stand in the matter, I feel justified in as- 
serting, from my studies and those of vari- 
ous assistants who have been aiding me in 
my investigations of problems of cereal 
deterioration, that the chemists are now no 
more nearly accurate in their diagnosis of 


‘the chief wheat troubles in these and other 


natural wheat-cropping areas than they 
were a generation ago when the most ex- 
pert among them insisted that the methods 
of the chemical laboratory would allow 
them to determine whether water is fit for 
drinking or not. They could not then tell 
whether water would or would not produce 
disease and death. Neither can the chem- 
ists in their laboratories determine the 
probable productivity of a particular piece 
of wheat soil. It seems clear, from the 
investigations of many men, that chemical 
analysis is no longer the yard-stick for the 
measure of the productivity of a soil. 
Rather must we say that the real measure 
of the fertility of a soil is the crop which 
it will produce under a given method of 
procedure, tillage, drainage, rotation, etc. 

I would remind you that I am not talk- 
ing against the use of fertility in the grow- 
ing of crops. I know well the list of essen- 
tial chemical elements that must be present 
in a soil in certain reasonable proportions 
in order that there may be a crop pro- 
duced. I would remind you, however, that 
this is not the problem under considera- 
tion. The problem under consideration is: 
Why is it that fertile wheat lands do not 
produce wheat of reasonably normal qual- 
ity? Why is it that the yield per acre 
diminishes rather than increases in spite of 
present best methods of agriculture! 

I again assert, the chemists are not more 
able to tell by chemical analysis of a wheat 
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soil whether it will produce normal wheat 
under normal weather conditions than they 
were able, twenty-two years ago, to predict 
whether a certain soil would or would not 
produce a seabby, gnarled, bin-rotting lot 
of potatoes. Nor are they any nearer ac- 
eurate in their diagnosis of the causes of 
the irregularities of results which are at- 
tendant upon present best methods of crop 
rotation and especially attendant upon the 
results of the one crop system of wheat 
growing, than they and others were, but a 
few years since, when it was continually re- 
iterated that flax wears out or poisons the 
land against its own growth, that flax is 
a very ‘‘destructive crop on fertility,’’ 
that flax is very ‘‘hard on land,’’ ete., that 
flax ‘‘should have a deep, loose, mellow 
seed bed and be highly manured if one 
expects to sueceed with it at all.’’ All of 
which assertions have been abundantly dis- 
proved within the past fifteen years. 

The chemist and his followers might not 
have made these errors had the laboratory 
investigators been willing to go more often 
into the flax fields and to delve more deeply 
into the dirt rather than more deeply into 
the archives of written books to gain ideas 
as to why the crop was dying. 

The Present Status of Cereal Cropping. 
—That there is a real problem before the 
agriculturists of the world, especially as 
affecting the question of maintaining the 
output of wheat in amount and quality, all 
must agree. The present approximate an- 
nual output of 700,000,000 bushels in its 
occurrence is somewhat analogous to the 
varying annual output of gold. It is 
maintained at these approximate figures, 
essentially not through increased yields of 
grain of better quality per acre on old eul- 
tivated areas through certain exact meth- 
ods, but rather through the breaking up or 
turning over of new areas, in the same 
wasteful methods. The most alarming fea- 
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ture of the whole condition rests not so 
much in these facts as in the evident rapid 
deterioration of the quality of grain which 
invariably accompanies the first few years 
of cropping upon the new land areas. 
Indeed, in some of the newer great wheat- 


producing regions the most fertile new 


lands do not produce wheat now either in 
yield per acre or in quality similar to that 
which adjoining lands did when first put 
under wheat culture. This and similar 
problems the writer believes he is now able 
to explain. Commonly, the new lands at 
first, even though of light texture, and of 
low chemical fertility, are expected and 
usually do produce grain above the ordi- 
nary average as to quality in color, form 
and milling texture, but, very soon, in spite 
of the best teachings of our experiment 
stations and most noted agricultural ad- 
visers and experts, even though they them- 
selves attempt the culture, the yield per 
acre and the quality drops off to such ex- 
tent that the millers complain bitterly. 
There is no certainty of quality (grade) 
occurring, year by year, regardless of the 
native fertility of the soil whether high or 
low. The best old cropped soils which the 
chemist himself will assert are of higher 
fertility than many of the new unplowed 
lands, are no more certain of giving success 
with wheat as to these matters of grade 
and milling quality than the very poorest. 
This is but to be expected, for even though 
there be only fertility of a particular type 
sufficient for three or four bushels of seed 
per acre, biologically, there are no reasons 
why the crop should not, under conditions 
of health, mature normal seed. 


On account of all these conditions of low | 


yield and invariable deficiency in quality, 
there has gone up a great ery of ‘‘de- 
pleted’’ soils, ‘‘ worn out’’ land, ‘‘bad agri- 
culture,’’ ‘‘shiftless methods,’’ ete. This 
ery follows the plowman regardless of his 
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improved tools and general farming im- 
provements, regardless of better methods 
of tillage which we know now obtain on 
the farm, as against those which our fore- 
fathers were able to accomplish, and all 
regardless of hard work. It is all right for 
the banker and the lawyer, and even some 
professors, to berate the farmer for idle- 
ness and inefficiency in methods and lack 
of business, but I say let such men try to 
raise wheat of high grade under the pres- 
ent general understanding as laid down in 
books, or by our best agriculturists. In 
spite of all these directions, the wheat soon 
becomes soft and shows all of the peculiar 
characteristics which we find named in the 
literature of the chemical laboratory, or in 
the milling tests of wheat as previously 
indicated, ‘‘white-bellied,’’ ‘‘piebald,’’ or 
shrivelled, bleached and blistered, ‘‘black- 
pointed,’’ in fact all of the qualities of 
deteriorated grain; and the chemist from 
his laboratory outlook cries out ‘‘ depleted 
soils,’’ ‘‘lost fertility,’’ ‘‘bad physical tex- 
ture,’’ due to ‘‘worn-out humus,’’ ‘‘lost 
nitrogen,’’  ‘‘insufficient phosphates,’’ 
‘‘lime,’’ ete., forgetting, as it were, that 
almost every field in these matters is a law 
unto itself and that every one of these 
fields in the next few years may contradict 
all these assertions by the growth of splen- 
did crops for reasons no one seems to know. 
The expert agriculturist and agronomist, 
who take their cue largely from the chem- 
ists, ery out: ‘‘Give us intensified agricul- 
ture,’’ ‘‘Apply phosphates,’ ‘‘Apply 
lime,’’ ‘‘Apply potash,’’ ‘‘Grow clover,’’ 
**Raise corn,’’ ‘‘Rotate,’’ all in a confused 
jumble, and lately the bankers, afraid of 
their mortgages, have become very busy 
and tell how to farm and scold rather 
strongly about lack of business methods on 
the farm, berate the schools, ete. 

These conditions of farm cropping, 
though not exclusively American, are espe- 
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cially in prominence at present because 
many of our most noted publicists are be- 
coming, perhaps properly, alarmed. They 
say our farmers show no ability of main. 
taining the supply of wheat, the bread 
grain, a permanent cropping element of 
old land agriculture, but rather, instead, 
are reaping lessened yields of poorer qual- 
ity from larger acreages. They are 
strongly impressed with the fact that the 
crop largely tends to disappear as a per- 
manent factor in the agriculture of each 
community, and this without much ap- 
parent regard for the natural fertility of 
any particular soil. It is thus hardly to 
be looked upon with surprise that some of 
our most noted educators and conserva- 
tionists have become somewhat disturbed 
and have rather loudly scolded the Amer- 
ican farmer for supposed shiftlessness, in- 
efficiency and lack of desire to do his work 
in a regular way. Some have gone so far 
as to call the farmer a ‘‘soil robber,’’ for- 
getting that the average farmer, like other 
people, must live. Such men see the rapid 
increase of population and the rapid ab- 
sorption of the public domain and asso- 
ciating these two existing facts with the 
apparent thought that any intelligent man 
could raise wheat if only he would follow 
out present best methods, begin to say 
harsh things, each according to his own 
individual make-up, forgetting, or per- 
chance rather not seeing fully, that if he 
should try hard to learn how best to grow 
wheat, his mind would become confused 
by the multiplicity of advisers and the 
extreme variance of the explanations of 
why he just as often fails as succeeds when 
trying to follow out a given method, 4s, 
for example, of crop rotation, soil manur- 
ing or soil tillage. 

The writer having grown up on the 
farm, and never having allowed himself t° 
get away from the real love of working 1” 
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the dirt or soil, has found it rather easy to 
retain the farmers’ viewpoint. In my ef- 
forts to solve farm problems through the 
application of botanical principles, I have 
invariably commenced at the farm end of 
the problem, and with an understanding 
of the farmers’ explanation of the trouble. 
This, perhaps, in part explains why I have 
never been able to join the ranks of those 
who scold the American farmer for sup- 
posed things left undone. Personally, I 
have learned that when I have known a 
principle of plant production and have 
myself been able to put it into action, I 
have never had any trouble to get the 
average farmer to understand that prin- 
ciple and put it into practise. Thus if I 
were to turn scold, my arraignment would 
not be against the farmer, but rather 
against those who have been and are now 
too cocksure of their scientific principles 
as worked out in the laboratory, nor should 
I feel justified in very strongly scolding 
so-called extension workers. They are 
much like newspaper writers. They must 
interest their hearers. They must have 
something to talk about and can not talk 
more definitely than the investigators ad- 
vise. I hope I may not be too pointed in 
this matter, for these advisers are legion. 
We have each been guilty of essentially 
the same fault, namely, the repetition of 
supposed best principles, perhaps, often 
urging them more strongly than our per- 
sonal convictions would actually justify. 
Half truths are not apt to gain a consistent 
following among any class of American 
workers. The simple assertion that crop 
rotation improves the crop because it saves 
fertility could not of necessity appeal to 
the American farmer when he knows well 
that the next crop which follows may take 
out even more of the same elements of 
fertility than the one which has been fail- 
ing. It is apparent to him that there must 
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in some manner be a fallacy in the argu- 
ment. Thus it is that the writer explains 
the fact that there is not at present any 
consistent following of any definite system 
of crop rotation on the part of our farmers. 

Rather than join the ranks of the scold, 
I prefer to assert that wheat-growing is a 
complex problem of life, and that the 
farmer has never been shown very defi- 


nitely how to grow wheat. He has never 


been shown how, with any degree of cer- 
tainty, to make the crop an annual pay ele- 
ment upon his farm. He has, to be sure, 
been told to ‘‘select good seed,’’ to ‘‘ prac- 
tise proper tillage,’’ ‘‘apply fertilizers,’’ 
and crop rotation, ete., but oh! the con- 
fusion of all, and the uncertainty of results. 

Who is there here who has the temerity to 
announce that he could follow the advice 
and win in cash returns with any annual 
regularity? (I am not here referring to 
the irregularity of present marketing con- 
ditions, but to crop returns, based on sup- 
posed fair markets.) What is the system 
of seed selection? What is the system of 


soil fertilizing? What is the system of . 


crop rotation? and what is the why of 
each, or at least one why of each? Do we 
know the whys of wheat culture as for 
apple culture? or as for the growing of 
potatoes, or for the raising of the dairy 
cow? No, rather are we all confused, ad- 
visers and advised, much as we were with 
regard to potato culture twenty-five years 
ago. 

Too many advisers are yet talking of 
what they see in the test tube and report- 
ing to the farmer what they have read in 
books, assuming that they can thus accu- 
rately advise without studying the wheat 
plant in the field. 

With any crop, the farmer must be given 
something definite to do that may give the 
expected results, at least somewhat more 
often than not. This information he does 
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not now have available as to wheat and 
cereal cropping. That he succeeds as well 
as he does is proof positive that cereals are 
sturdy crops. Wheat, for example, is 
among those crops which man has always 
had with him since he became reasonably 
intelligent, and it is probable that only the 
survival of the fittest, acting under the 
many interfering unintelligent activities of 
man, now accounts for the fact that our 
wheat yields remain as high per acre as 
they do. 

The writer is one of those who believes 
that disease, as a factor, has been one of 
the main agents of elimination, directing 
the survival of the fittest among cultivated 
plants as among peoples themselves. I 
also believe that when we get our people to 
understand this problem, the question of 
sanitation, both our home life and farm 
cropping work will have a new meaning of 
very great importance to the public. 

The Problem not Alone an American 
One.—That the problem of deteriorated 
yields in quality in cereals is not alone an 
American problem is evident from the lit- 
erature now appearing in England and 
other European countries, especially, at 
present emanating from the Rothamsted 
farm. By our noted American agricul- 
turists we have been almost led to believe 
that they had no wheat problems at the 
Rothamsted farm. All were settled by 
well-worked-out theories of soil fertiliza- 
tion and crop rotation. Our farmers have 
been told that if they would do likewise 
(which is an essential impossibility under 
present farm conditions) they would have 
no trouble in boosting our annual yield to 
25 or 30 bushels per acre. 

When it has been needed to drive our 
farmers a little harder, we have not hesi- 
tated to say to them, ‘‘Look at the wheat 
yields of England, France and Germany,” 
apparently all oblivious of certain great 
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differences in farm conditions existing 
there which do not exist and which can not 
exist here for many years to come, and to 
the further fact that in proportion to their 
intensified conditions of agriculture, they 
have the same great proportionate varia- 
tions in yearly success. Their grains show 
the same signs of deterioration and they 
have the same uncertainty that the crop 
will pay for the labors and money ex. 
pended. The writer now knows that their 
troubles are primarily the same as ours. 
If we are to judge from the reports from 
the Rothamsted Farm, they have no clearer 
explanation of the wherefor of the ill ef- 
fects of continuous cropping than has been 
given by our own agriculturists who have 
but largely repeated old explanations. 

Theorves.—There are many theories as 
to the causes underlying these irregulari- 
ties as to cereal-cropping under special 
methods; especially as to the causes under- 
lying apparent soil depletion and wheat 
deterioration. 

1. The Lost Fertility Theory: For ages 
the farmer has known that proper food 
prevents starvation, that hay and grain 
make the fat horse, ete., and from experi 
ence knows that what he calls a fertile 
black, mellow, tillable soil commonly makes 
strong plants; that farm manures gél- 
erally tend to give crop increase, though 
in the case of cereals there is no certainty 
of this. There may be increased yields, 
with vital deterioration in quality of seed 
produced. He has, however, always lent a 
willing ear to the fertility doctrine and has 
willingly looked to the chemist to tell him 
what to do, what to eat, drink, and what to 
feed his stock. From this vantage poitt 
the chemist has from the first had slight 
trouble in dictating from the laboratory 
the measure of soil fertility, but I think J 
am safe in saying that he never has bee? 
able to explain why fertile soils and 20° 
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mal weather conditions do not always 
measure the crop in yield and seldom in 
quality. He settles the matter by citing 
the probability of soil depletion in some 
measurable available matter of plant food; 
when this is supplied, if the crop yet fails, 
he circumlocutes the question by the asser- 
tion that there is ‘‘bad agriculture,’ and 
if the farmer is unconvinced, he and the 
farmer together are apt to blame the 
weather or the variety. 

2. The Toxine Theory: The farmer, used 
to the observation that a single crop system 
sometimes gives sickly-looking plants and 
failing crops, and that a long rest of the 
land or a change of crop seems to tend to 
correct the difficulty, and associating these 
conditions with the well-known fact that 
animals, including man, too closely housed 
and associated with their own kind in large 
numbers fail to thrive, has always had a 
dim suspicion that when certain cropping 
plants are too thick on the land or too con- 
tinuously returned there, they may tend to 
poison the ground for their own growth. 
Certain bacteriologically inclined chemists, 
or rather, perhaps, bacteriologists with 
chemical training, unduly impressed with 
the fact that animals and plants and espe- 
cially bacteria in a closed space throw off 
substances toxic to themselves, have of late 
invented a very plausible poison, toxine or 
excreta theory by which they reason that 
plants may poison themselves or introduce 
into the soil substances poisonous to follow- 
ing crops of the same sort. Some even go 
so far, apparently, as to believe that almost 
any soil may contain such organic sub- 
stances. Thus, for example, Russell and 
Hutchinson, of Rothamsted, seem to think 
that a study of cabbage-sick soil might ex- 
plain barley-sickness; that a study of sew- 
age-logged soil might explain wheat-sick- 
ness on arable soils, and Professor Whitney 
has even tried to explain that grass fails to 
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grow under a tree because of the excreta 
thrown off by the tree. 

3. The Ammonification Theory: Certain 
of the bacteriologists, over-enthusiastic as 
to the efficacious power of bacteria to 
change organic substances into nitrate ni- 
trogen, etc., seem to imagine that culti- 
vated plants could not live in fertile soil 
without the activity of such organisms. 
Unable to get away from their chemical 
training, they attribute almost all of the 
powers of a soil to produce a crop to the 
bacterial flora, and have builded about bac- 
terial activities what I think I am correct 
in naming the ‘‘nitrification, ammonifica- 
tion denitrification theory’’ of crop pro- 
duction, until, when one reads their wri- 
tings he must, if he assents to their as- 
sumptions, believe that a wheat plant could 
not be expected to thrive in a fertile soil in 
the absence of such nitrifiers, ammonifiers 
and denitrifiers in fine adjustment. 

4. The Ameboid or Denitrification The- 
ory: Finally, at Rothamsted, England, a 
subdivision of the latter school of chemical 
bacteriologists has risen who would grant 
the essentials of the ammonification theory, 
but are unable to account for the fact that 
often in the presence of a highly nitro- 
genous and otherwise fertile soil there is 
yet crop failure and irregularity of crop 
as to quality. They would explain such 
irregularities or apparent soil deficiencies 
in crop production by assuming that the 
proper balance of bacterial flora in the soil 
has been interfered with. This they ex- 
plain by the assumption (wholly ground- 
less, I think) that certain amcebe or other 
organisms, which, for lack of better name, 
they call biological factors, eat up the good 
bacteria, the nitrifiers and ammonifiers and 
for some reason are unable to digest the 
denitrifiers, forgetting, apparently, the 
short life of all of the organisms thus con- 
cerned and the evident fact that such a 
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process could only result in a continuous 
freeing of fertility. These authors have 
also apparently made the mistake of study- 
ing some other soil than the one which 
should be studied. All of the phenomena 
which they mention for sewage-sick soil 
ean in all probability be explained on nor- 
mal chemical, physical and biological 
grounds without the necessity of intro- 
ducing a reversed Metchnikoff theory. 

It will be noted that all these theories 
have a strong chemical bearing, that, in 
fact, all are trying to explain crop de- 
terioration on the basis of chemical deple- 
tion or modification of the soil. They, ap- 
parently, all ask: ‘‘What is the matter 
with this soil?’’ rather than, ‘‘ What is the 
matter with the crop?’’ They do not allow 
the cropping plant much character of its 
own as to ability to feed itself when fer- 
tility 1s available; and, to my thinking, 
there is a stumbling block in the way of all 
these theories. None of them explain im- 
mediate crop failure or modification on 
virgin lands, nor do they explain the pro- 
duction of seed of deteriorated quality on 
old-worked lands of high available fertility. 

As to explaining the types of seed deteri- 
oration which the millers have under dis- 
cussion, I am convinced all fail. Our ex- 
periments teach that there are other inter- 
fering causes than lack of fertility or of 
the presence or absence of toxines in the 
soil, or the presence or absence of a par- 
ticularly good bacterial flora, or the pres- 
ence or absence of ameboid organisms 
which feed upon them. For example, in 
the case of fruit culture, vegetable garden- 
ing and potato culture, I would call atten- 
tion to the fact that sanitation applied to 
cropping methods has made a record which 
should long ago have aroused the chemists 
and the teachers of agriculture from their 
apathy with regard to the influence of in- 
terfering diseases upon cereal cropping. 
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I recognize that soil fertility in chemical 
matter, taken with climate and variety, 
constitute the primary gage of the crop- 
producing power of a soil, but I also feel 
sure that I am pointing out the chief in- 
terfering factor which accounts for the 
irregularities in cereal crop production, 
namely, infectious disease resident in the 
seed and in the soil. My experience with, 
observation on, and experiments upon 
potato-sick soil, flax-sick soil, wheat-sick 
and oat-sick soils leave me no room to 
doubt that the various chemical theories of 
soil deterioration or depletion do not in 
any way explain the causes of deteriorated 
grain as seen under the one-cropping sys- 
tem on soils which are characteristically 
cereal lands. Soil fertility is primary, but 
a disease problem is superimposed. 

Root diseases of cereals, as in the case of 
potatoes, in all probability account for 
many of the confusing results which have 
been obtained under the best and most 
persistently conducted series of crop rota- 
tion, soil fertilization, water culture experi- 
ments, etc. These experimenters never 
used, with certainty, healthy seedlings. 
When they used manure, they sometimes 
did and sometimes did not introduce crop- 
destroying diseases. When they have used 
artificial fertilizers they sometimes did and 
sometimes did not apply them to the crops 
which were particularly subject to disease. 
So, also, in the past conducting of variety 
tests of cereal grains, the results are very 
largely vitiated. In the presence of dis- 
ease, a resistant variety has been given 
undue credit for yield and quality, while a 
non-resistant variety has been unjustly 
militated against. 

My experience with cereal crops with 
reference to the application of fertilizers, 
the trial of varieties, experiments in seed 
selection, seed breeding and seed treatment, 
and seed purification furnish data which 
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will allow me to say that I have no fear 
that all will eventually agree that sanitary 
considerations with reference to the char- 
acteristics of parasitic diseases which are 
now quite commonly resident in the seed 
and the soil will yet form the essential 
basis for the proper management of crops 
in rotation in series, and the same consid- 
erations will largely govern the type of 
tillage and the manner of handling waste 
materials on the farm, particularly farm 
manures. Further, aside from the matter 
of variety as to food value, the efforts of 
agriculturists and agronomists with refer- 
ence to cereal cropping will, in the future, 
give primary consideration to the selection 
of seed for sowing purposes, based directly 
upon its powers of resistance to disease. 

The ability of our farmers to do all these 
things can not be questioned, and when 
they realize that health among cropping 
plants is far more important because of the 
close association of individual plants in the 
soil, than it is with reference to animal life, 
they will understand, and will put into 
action proper sanitary measures for dis- 
ease control in cereal cropping. 

H. L. 
AGRICULTURAL COLLEGE, 


NortH Dakota, 
May 14, 1913 


DOCTORATES CONFERRED BY AMERICAN 
UNIVERSITIES 

As shown by the tables published on the 
following pages, the notable increase in the 
number of degrees of doctor of philosophy 
and of science conferred by American uni- 
versities in 1912 has been followed by a 
small decrease in 1913. The total number 
of degrees this year is 461, as compared 
with 482 last year; the degrees in the nat- 
ural and exact sciences fell from 273 to 
231. Such fluctuations are not, however, 
significant, being due to natural variations 
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‘ TABLE I 
Doctorates Conferred 


co st 
Columbia........ 32.2) 55) 59) 44! 75) 81) 66) 702 
35.6| 54) 38) 42) 55) 57| 46) 648 
33.8} 42) 38) 35) 42) 41) 52) 588 
31.8) 32) 44; 27) 31) 39) 522 
Johns Hopkins....} 30.5} 28) 27) 23) 28) 32) 32] 475 
Pennsylvania..... 22.5, 32| 29, 26) 29, 34) 31) 406 
18.1} 22} 34) 35) 34! 33] 374 
Wisconsin........ 8.6) 17) 16) 18) 23) 19) 206 
8.7; 11; 9} 14) 16) 6] 16) 159 
New York........ 6.7; 15) 13} 11) 17) 16) 149 
Michigan......... 4) 13) 7) 6) 11) 15) 125 
4.4, 11) 13) 6) 13) 8 9 104 
California........ 3.3; 4/10) 6) 6) 15) 6) 80 
Princeton......;. 2.6} 6; 4| 8 9] 12) 13) 78 
-5| 5) 4! 12) 11) 20) 20} 77 
Bryn Mawr....... 2.1} 2) 5 9 3) 49 
George Wash...... 2.8; 3) 4) 4) 5 2) 48 
2.0| 1) 3} 3} 5& 8&8 40 
Minnesota........ 3} 5| 1) 2| 2| 3} 40 
Stanford......... 1.4; 2} 3) 5| 4) 4 37 
Mass. Inst........ 3} 3} 6 18 
Cincinnati........ OF 2 3] 2 17 
pS 3} 3} OF} 2} 41 3} 15 
O| 2} OF 2 1 14 
Pittsburgh........ li 4 
Washington...... 
Georgetown...... 1.0; OF OF OF OF 10 
Colorado......... 5 OF 1,0 0 8 1 7 
OF OF 3} 1; OF O 7 
O| 1] 2 O| O 7 
North Carolina. & 6 
Northwestern..... 44 0}; 1] OF O 6 
.5| OF 1; OF OF O 6 
Wash. and Lee.... 4| 1) O| OF OF OF O 5 
Lafayette......... OF OF OF OF OF O 3 
Dartmouth.....:. 1; O} OF OF OF O 2 
2; OF 0} OF OF OF O 2 
272.4|378 3891358 445/482|/46115,237 


in statistics when the total number of cases 
is comparatively small. It is not likely 
that the number of degrees conferred in 
any future year will fall appreciably below 
the record for the present year, whereas 
the average for the first five years covered 
by these statistics was 233. This repre- 
sents a doubling of graduate and research 
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Doctorates Conferred in the Sciences 
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TABLE III 
Doctorates Distributed According to Subjects 
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Su 45 

8 

Chicago...... 16.4| 37) 20) 24) 35) 37; 16; 333) 51 
Johns Hopkins | 16.8) 17} 20) 15| 19; 23) 21) 283) 60 
Columbia..... 13.4| 21) 23) 29) 36) 27; 281) 40 
Cornell....... 10.4) 15| 24) 27) 28; 30) 255) 68 
Harvard...... 14.1} 13} 14! 10} 20) 15) 22) 235) 40 
12.4) 16} 27) 12) 15) 21) 19) 234) 45 
Pennsylvania..| 9.0} 18} 13: 12} 10; 9} 9} 161) 40 
11] 8 16) 6; 13) 145) 91 
Wisconsin..... 2.8| 6| 4) 13) 13) 14; 83) 40 
California... .. 2.4, 2} 6| 12) 6 59) 74 
Michigan..... 2.8; 1] 5; 1] 3] 8 56) 45 
O| 2) 6 15) 11! 46) 60 
Princeton. .... 1.1) 3) 3) 5| 7 7| 38) 49 
George Wash..| 2} 2) 3) 4) 2) 1| 31] 65 
Stanford...... 1.1} 2} 2) 4. 3}. 28) 76 
1.2; 2) 2} 1) 3) 4 25) 60 
Nebraska. .... 1.3} 1) 2} 1] OF OF 2 19) 63 
Virginia...... 1.1; 2} 1) 1} 19) 40 
Mass. Inst 3} O| 3} 2} 1) 18/100 
New York.... 3 18 12 
Bryn Mawr...} 1.0; 1! 2} 1; 3) O| 17) 35 
O| OF 2) 3 2| 15) 50 
Washington... 1| OF} OF} 2} «614/100 
Indiana....... 3} 3} OF 2) 4 13) 87 
O| 2) O| 2 5 O| 13) 93 
Cincinnati... . 1} OF} 1] 1} 10) 59 
Catholic...... 5| 2) OF 1) 1] O 9} 23 
Pittsburgh. ... do & 57 
OF 3} 1] OF O 7|100 
Vanderbilt. ... 3| 1] OF 1 7| 54 
i} Oo 1) Oo 2 5| 5 
North Carolina 2 OF OF O 4| 67 
Northwestern. . 2} OF 1] OF 1) OF O 4| 67 
Wash. and Lee 1] OF OF OF O 4| 80 
Colorado...... 2; OF} OF O| O 2} 28 
Dartmouth... . 1| OF OF O 
21 0} OF} OF OF O 2|100 
Georgetown... O|} OF OF OF OF O 1; 10 
Lafayette..... 1] OF OF OF OA O 1} 33 
Tulane....... Oo; OF} OF OF OF OF 1 1; 50 
124.1/}184/194) 179/239/ 273/231 2,541) 49 


work in our universities within fifteen 


years. 


It is, however, still the case that, 


in proportion to its population, Germany 
has six times as many men officially certi- 
fied as competent to undertake advanced 
teaching and research work. 

From 1898 to 1907 five universities— 
Chicago, Harvard, Columbia, Yale and the 


& 
Chemistry........ 32.3) 54) 43) 48 68) 78 68) 682 
15.5} 22) 25) 25) 33) 30) 21! 311 
15.2} 25) 24) 25) 24) 286 
Psychology....... 13.5} 23) 21) 20) 23) 29) 24) 275 
Mathematics..... 12.1} 23) 14} 23) 25| 22) 20; 248 
12.6} 11} 16} 10) 20) 30 27) 240 
7.1; 5| 13} 10) 15) 23) 14) 151 
Physiology....... 4.1} 7| 13) 4) 2) 12) 2) 
Astronomy....... 3.44 1) 3} 4 2/11) 62 
Agriculture....... 1.0) 2} 11) 11) 8 53 
Bacteriology...... 1.4, 1) 8 1) 4 6 3 34 
Anthropology..... 1.0| 2) 2} OF 3| 25 
Anatomy......... 9 2 0 20 
Paleontology...... 1; OF 2} OF 0; OF 19 
Engineering....... 8 OF 1} 2 2 13 
Mineralogy....... OF} 3} OF 1; OF OF 10 
Metallurgy....... 3} 1) OF 1; O O 5 
Meteorology...... 1} oF OF} OF OY O 1 
30| 27| 31) 35) 30; 39) 192 
32| 22) 25) 28) 20) 25) 152 
Economics............ 17| 42} 7| 26 16) 125 
25| 14! 19) 26) 15; 22; 121 
Education............. 6| 9| 13] 23) 25) 97 
12} 12) 15) 13} 17; 19) 88 
14] 14; 16) 8 15) 21; 88 
12' 16, 6, 12| 15, 9} 70 
6 14) 18) 12) 11) 67 
Political Science. ...... 9| 4 9 6 9 15) 52 
13/11; 5| 7| 5| 8 49 
7 2) 1| +6 30 
Philol. and Com. Lit....| 0} 1) 5) 1} 3) 12 
1) 2} 1 1 6 
Classical Arch.......... oF} co} 3} 
1] o 1) O| OF 8 
194/195 179 206! 209230 1,213 


Johns Hopkins—conferred nearly equal 
numbers of degrees, varying only from 356 
at Chicago to 305 at the Johns Hopkins, 
but during the last six years these five 
arranged themselves 
somewhat definitely in the order shown in 
the table, and it seems not improbable that 
this order will be maintained for a long 


universities have 


time. 


Pennsylvania and Cornell have in 


this period come into the same group as 


q 
3 
4 
: 
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Yale and the Johns Hopkins. The most 
notable advance, however, has been in the 
ease of the state universities, especially 
Wisconsin, Michigan and Illinois. Both 
last year and this the last-mentioned uni- 
versity conferred twenty degrees, whereas 
during the entire ten-year period from 
1898 to 1907 only five degrees were con- 
ferred. In 1912 and 1913 Princeton has 
also increased to a considerable extent the 
number of its higher degrees. This year 
Harvard and Yale conferred more degrees 
than usual, while the number at Columbia 
decreased. Such annual changes have, 
however, no special significance. This 
year Columbia University conferred about 
500 master of arts degrees, by far the 
largest number in the history of any Amer- 
ican institution. 

When we turn to the degrees conferred in 
the natural and exact sciences, we find that 
Chicago and the John Hopkins have still 
conferred the largest numbers in these sub- 
jects, though this year they fall behind 
Columbia, Cornell and Harvard. Of the 
leading universities, Cornell and the Johns 
Hopkins have conferred the largest per- 
centages of their degrees in science, 68 and 
60, respectively. The percentage is ex- 
actly the same for Columbia, Harvard, 
Pennsylvania and Wisconsin, namely, 40 
per cent. In the separate sciences there 
were this year 68 degrees given in chem- 
istry, 27 in botany, 24 each in zoology and 
in psychology and 21 in physics. More 
degrees than usual were conferred in as- 
tronomy, as many as six, all the degrees 
the university conferred, being granted by 
California. 

It is not altogether easy to make a satis- 
factory distribution of the degrees. Thus 
Harvard conferred degrees in applied biol- 
ogy and Cornell in plant breeding, and 
degrees may be conferred in genetics and 
plant pathology. It would searcely do to 


SCIENCE 261 


have entries for subjects such as these, yet 
it is not certain whether they should be 
placed under botany or agriculture. This 
is only an example of difficulties which 
occur in all such classifications; while the 
table is substantially correct, it is not cer- 
tain that exactly the same methods of 
classification have been followed from 
year to year. 

It will be noted that while this year the 
number of degrees in the exact and natural 
sciences falls from 273 to 231, the number 
of degrees in the humanities is increased 
from 209 to 230. In the latter subjects 
English leads decidedly, followed by his- 
tory, economics, philosophy and education. 
Latin and German are bracketed, while 
more degrees have been conferred in the 
oriental languages than in Greek. 

The institutions which this year con- 
ferred two or more degrees in a science 
are: in chemistry, Columbia, 13; Yale, 10; 
Cornell and Johns Hopkins, 7 each; Pitts- 
burgh, 5; Illinois, 4; Harvard, 3; Chicago, 


New York, Pennsylvania and Princeton, 2 © 


each; in physics, Cornell, 4; Harvard and 
Johns Hopkins, 3 each; Stanford and 
Yale, 2 each; in zoology, Illinois, 5; Har- 
vard, 4; Columbia, 3; Chicago and Stan- 
ford, 2 each; in psychology, Clark, 8; 
Chicago, Columbia and Cornell, 3 each; 
Iowa and Johns Hopkins, 2 each; in math- 
ematics, Harvard, 4; Columbia and Johns 
Hopkins, 3 each; Boston, Michigan and 
Yale, 2 each; in botany, Cornell, 5; Har- 
vard, 4; Michigan, Pennsylvania and 
Washington, 3 each; Columbia, Johns 
Hopkins and Wisconsin, 2 each; in geol- 
ogy, Johns Hopkins, 4; Yale, 3; Chicago 
and Columbia, 2 each; in astronomy, 
California, 6; Chicago, 2; in agriculture, 
Cornell, 8; in anthropology, Clark, 2; in 
pathology, Chicago, 2. 

The names of those on whom the degree 
was conferred in the natural and exact 
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sciences, with the subjects of their theses, 
are as follows: 


CORNELL UNIVERSITY 


Edward Riley Allen: ‘‘The Orcinolphthaleins, 
the Orcinoltretrachlorphthaleins and some of their 
Derivatives. ’’ 

Adeline Sarah Ames: ‘‘Studies in the Poly- 
poracee. 

Hiram Douthitt Ayres: ‘‘The Refraction of 
Gases at Different Temperatures and Pressures.’’ 

Henry John Broderson: ‘‘Solubilities and 
Chemical Reactions in Anhydrous Hydrazine.’’ 

Karl M. Dallenbach: ‘‘The Measurement of 
Attention.’’ 

Maxwell Jay Dorsey: ‘‘Pollen Development in 
Vitis with Special Reference to Sterility.’’ 

Alfred Washington Drinkard, Jr.: ‘‘ Heredity 
and Variation in Browallia.’’ 

Mary Alida Fitch: ‘‘ Studies in Transpiration.’’ 

Harry Morton Fitzpatrick: ‘‘A Comparative 
Study of the Development of the Fruit Body in 
Phallogaster, Hysterangium and Gautieria.’’ 

William Silliman Foster: ‘‘On the Preservative 
Tendency.’’ 

Margaret Graham: ‘‘Studies in Nuclear Divi- 
sion of Preissia commutata.’’ 

Bascombe Britt Higgins: ‘‘A Contribution to 
the Life History and Physiology of Cylindro- 
sporium on Stone Fruits.’’ 

George Richard Hill, Jr.: ‘‘The Relation of 
Ripe and Unripe Fruits and Germinating Seeds to 
Air.’’ 

Arthur Romaine Hitch: ‘‘The Electrolytic and 
Thermal Decomposition of some Inorganic Trini- 
trides. ’’ 

Earle Hesse Kennard: ‘‘The Rate of Decay of 
Phosphorescence at Low Temperatures.’’ 

Burton Judson Lemon: ‘‘The Electrolysis of 
Solutions of the Rare Earths.’’ 

James Martin Lohr: ‘‘The Tensile Strengths of 
the Copper Zine Alloys.’’ 

Lawrence Martin: ‘‘Some Features of the Gla- 
ciers and Glaciation in College Fiord, Prince 
William Sound, Alaska.’ 

Tanomo Odaira: ‘‘A Study of Heredity and 
Variation in Pure Lines and in Hybrids of Phase- 
olus vulgaris.’’ 

Martin John Prucha: ‘‘Can the Efficiency of 
Bacillus radicicola in producing Nodules on the 
Legumes be altered?’’ 

Fred M. Rolfs: ‘‘A Bacterial Disease of the 
Stone Fruits due to Bacterium pruni E. F. 8.’’ 
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Christian Alban Ruckmich: ‘‘The Role of Kin- 
esthesis in the Perception of Rhythm.’’ 

Philip Edward Smith: ‘‘Some Features in the 
Development of the Central Nervous System of 
Desmognathus fusca Urodela.’’ 

Vern Bonham Stewart: ‘‘The Fire Blight Dis. 
ease in Nursery Stock.’’ 

Roland Elisha Stone: ‘‘The Life History of 
Ascochyta of some Leguminous Plants.’’ 

Hawley Otis Taylor: ‘‘A Direct Method of 
finding the Value of Materials as Sound Absorb- 
ers.’ 

George Ellsworth Thompson: ‘‘An Experi- 
mental Study of Photoactive Cells with Fluores- 
cent Electrolytes.’’ 

Lawrence J. Ulrich: ‘‘ Equilibrium in certain 
Binary Systems. ’’ 

Eleanor Van Ness Van Alstyne: ‘‘The Absorp- 
tion of Protein without Digestion.’’ 

Thomas Whitney Benson Welsh: ‘‘Contribu- 
tions to the Chemistry of Hydrazine.’’ 


COLUMBIA UNIVERSITY 


Eric Temple Bell: ‘‘The Cyclotomic Quinary 
Quintic.’’ 

Ralph Carpenter Blanchard: ‘‘Rocks of the 
Western Buckskin Mountains, Arizona.’’ 

Ethel Nicholson Browne: ‘‘A Study of the Male 
Germ Cells in Notonecta.’’ 

Burdette Ross Buckingham: ‘‘Spelling Ability: 
its Measurement and Distribution.’’ 

Cora Sutton Castle: ‘‘A Statistical Study of 
Eminent Women.’’ 

Herbert Anthony Clark: ‘‘Selective Reflection 
of Salts of Chromium and certain other Oxygen 
Acids. ’’ 

Benjamin George Feinberg: ‘‘A Quantitative 
Study of some Aldehyde Reactions.’’ 

H. D. Goodale: ‘‘The Early Development of 
Spelerpes bilineatus (Green).’’ 

Gabriel Mareus Green: ‘‘Projective Differential 
Geometry of Triple Systems of Surface.’’ 

Joseph Samuel Hepburn: ‘‘ Biochemical Studies 
of Cholesterol.’’ 

Ferdinand Friis Hintze, Jr.: ‘A Contribution 
to the Geology of the Wasatch Mountains, Utah.’’ 

Benjamin Horowitz: ‘‘A Study of the Action 
of Ammonia on Thymal.’’ 

Robert Melyne Isham: ‘‘The Preparation and 
Properties of certain Methoxylated Carbinols, Ole- 
fins and Ketones derived from Trimethyl Gallic 
Acid.’’ 
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Michael Levine: ‘‘Studies in the Cytology of 
the Hymenomycetes, especially the Boleti.’’ 

Walter Wilbert McKirahan: ‘‘The Surface Ten- 
sion of Aqueous Solutions of some Organic Salts.’’ 

Edgar Grim Miller, Jr.: ‘‘Studies in Patholog- 
ieal Chemistry. ’’ 

Garry Cleveland Myers: ‘‘A Study in Inci- 
dental Memory.’’ 

Marks Neidle: ‘‘The Surface Tension of Aque- 
ous Solutions of Ethyl, Methyl and Amyl Alcohols 
and of Acetic and Formic Acids.’’ 

William Stockton Nelms: ‘‘A Systematic Study 
of Linear and Non-linear Resonators for Short 
Electric Waves. ’’ 

Anton Richard Rose: ‘‘ Biochemical Studies of 
Phytophosphates. ’’ 

Edward Schramm: ‘‘The Surface Tension of 
Molten Hydrated Salts and their Solutions.’’ 

George Gilmore Scott: ‘‘A Physiological Study 
of the Changes in Mustelus canis produced by 
Modifications in the Molecular Concentration of 
the External Medium. ’’ 

Lloyd Leroy Smail: ‘‘Some Generalizations in 
the Theory of Summable Divergent Series.’’ 

Clayton Sidney Smith: ‘‘A Study of the Influ- 
ence of Cold Storage Temperature upon the Com- 
position and Nutritive Value of Fish.’’ 

Edward Collins Stone: ‘‘The Surface Tension 
of certain Organic Liquids and the Capillary Con- 
stants and Critical Temperatures calculated there- 
from.’’ 

Arlow Burdette Stout: ‘‘The Individuality of 
the Chromosomes and their Serial Arrangement in 
Carex aquatilis.’’ 

Charles Weisman: ‘‘ Biochemical Studies of Ex- 
pired Air.’’ 


JOHNS HOPKINS UNIVERSITY 

Gardner Cheney Basset: ‘‘The Relation between 
Brain Weight and the Time required for Habit 
Formation in the Albino Rat.’’ 

Harvey Bassler: ‘‘Filicales and Pteridosperme 
of the Monongahela Formations of Maryland, in- 
cluding certain Forms from Similar Formations 
in Pennsylvania. ’’ 

Harry Bateman: ‘‘The Quartie Curve and its 
Inscribed Configurations. ’’ 

Bessie Marion Brown: ‘‘On the Reactions of 
both the Ions and the Nonionized Forms of Elec- 
trolytes. On the Reactions of Methyl Iodide with 
Sodium, Potassium and Lithium Ethylates at 0° 
and 25°.?? 

George Clyde Fisher: ‘‘Seed Development in 
the Genus Peperomia.’’ 


SCIENCE 263 


Theodore Thornbur Fitch: ‘‘The Influence of 
Density of Gas on the Formation of Corona.’’ 

Marcus Isaac Goldman: ‘‘Types of Sediments 
of the Upper Cretaceous of Maryland.’’ 

Lon. A. Hawkins: ‘‘The Influence of Calcium, 
Magnesium and Potassium Nitrates upon the Tox- 
icity of certain Heavy Metals toward Fungous 
Spores. ’’ 

Janet Tucker Howell: ‘‘The Fundamental Law 
of the Grating.’’ 

Horatio Hughes: ‘‘Conductivity and Viscosity 
of Solutions of Rubidium Salts in Mixtures of 
Acetone and Water.’’ 

Willis Thomas Lee: ‘‘Stratigraphy of the Coal 
Fields of Northern Central New Mexico.’’ 

Florence Parthenia Lewis: ‘‘A Geometrical Ap- 
plication of the Theory of the Binary Quintic.’’ 

Patrick Joseph Nicholson: ‘‘Some Experi- 
ments on the Physical Properties of Selenium, 
with a Theoretical Discussion based on the Elec- 
tron Theory.’’ 

William Armstrong Price, Jr.: ‘‘The Inverte- 
brate Fauna of the Pennsylvania of Maryland.’’ 

Philip Schneeberger: ‘‘The Fractionation of 
California Petroleum by Diffusion through Ful- 
ler’s Earth.’’ 

Edward John Shaeffer: ‘‘A Study of the Con- 
ductivity, Dissociation and Temperature Coeffi- 
cients of Conductivity of certain Inorganic Salts 
in Aqueous Solution as Conditioned by Tempera- 
ture, Dilution, Hydration and Hydrolysis.’’ 

James Houston Shrader: ‘‘On the Reactions of 
both the Ions and the Nonionized Forms of Ethyl- 
ates and Phenolates with Alkyl Halides.’’ 

Leslie Denis Smith: ‘‘ Conductivity, Tempera- 
ture, Coefficients of Conductivity, Dissociation and 
Constants of certain Organic Acids between 0° 
and 65°. 

John Linck Ulrich: ‘‘The Number and Distri- 
bution of Trials in Learning in the White Rat.’’ 

Luther Ewing Wear: ‘‘On Self-dual Plane 
Curves of the Fourth Order.’’ 

John Brown Zinn: ‘‘Osmotie Pressure Meas- 
urements of Cane Sugar Solutions at Higher Tem- 
peratures. ’’ 

HARVARD UNIVERSITY 


David Francis Barrow: ‘‘Oriented Circles in 


Space.’’ 

Elmer Keiser Bolton: ‘‘Some Derivatives of 
Todanil.’’ 

James Wittenmyer Chapman: ‘‘The Leopard 
Moth and other Insects Injurious to Shade Trees 
in the Vicinity of Boston.’’ 


4 
a 
| 
f 
A 
a 
a 
q 
4 
4 
4 
q 
i 
te 


264 SCIENCE 


Guy Roger Clements: ‘‘Implicit Functions De- 
fined by Equations with Vanishing Jacobian. ’’ 

Donald Walton Davis: ‘‘ Asexual Reproduction 
and Regeneration in Sagartia lucie Verrill.’’ 

Richard Maurice Elliott: ‘‘The Psychophysics 
of Handwriting.’’ 

Rollins Adams Emerson: (a) ‘‘A Genetic Study 
of Plant Height in Phaseolus vulgaris’’; (b) 
‘¢The Inheritance of a Recurring Somatic Varia- 
tion in Variegated Ears of Maize.’’ 

Chester Henry Heuser: ‘‘The Development of 
the Cerebral Ventricles in the Pig.’’ 

John William Hotson: ‘‘Culture Studies of 
Fungi Producing Bulbils and similar Propagative 
Bodies.’’ 

Roger Arthur Johnson: ‘‘An Analytic Treat- 
ment of the Conic as an Element of Space of 
Three Dimensions.’’ 

Augustus Locke: ‘‘The Geology of El Oro and 
Tlalpujahua Mining Districts, Mexico.’’ 

James Watt Mavor: ‘‘Studies on Myxosporidia 
found in the Gall Bladder of Fishes from the 
Eastern Coast of Canada.’’ 

Raymond Edwin Merwin: ‘‘The Ruins of the 
Southern Part of the Peninsula of Yucatan, with 
special Reference to their Place in the Maya Cul- 
ture.’’ 

Frederic Palmer, Jr.: ‘‘ Volume Ionization Pro- 
duced by Light of Extremely Short Wave-length.’’ 

Chauncey J. Vallette Pettibone: ‘‘The Quanti- 
tative Estimation of Urea in Urine.’’ 

John Wesley Shipley: ‘‘ Floating Equilibrium 
Applied to Analysis and to Precise Thermometry; 
and the Compressibility of certain Liquids. ’’ 

_ Edmund Ware Sinnott: ‘‘The Morphology of 
the Reproductive Structures in the Podocar- 
_pinee.’’ 

Joseph Slepian: ‘‘On the Functions of a Com- 
plex Variable Defined by an Ordinary Differential 
Equation of the First Order and the First De- 
gree.’’ 

Reynold Albrecht Spaeth: ‘‘The Physiology of 
the Chromatophores of Fishes.’’ 

Howard Moffitt Trueblood: ‘‘On the Measure- 
ment of the Coefficient of the Joule-Thomson Ef- 
fect in Superheated Steam.’’ 

David Locke Webster: I., ‘‘On an Electromag- 
netic Theory of Gravitation’’; II., ‘‘On the Ex- 
istence and Properties of the Ether.’’ 

Orland Emile White: ‘‘Studies of Teratolog- 
ical Phenomena in their Relation to Evolution and 
the Problems of Heredity.’’ 
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YALE UNIVERSITY 


Joseph Alfred Ambler: ‘‘A New Method of 
Synthesizing N-Alkyl Derivatives of a-Amino 
Acids. ’’ 

Alan Mara Bateman: ‘‘Geology and Ore De- 
posits of Bridge River District, British Co- 
lumbia.’’ 

Robert Bengis: ‘‘ The Synthesis of Amino Acids 
related to Adrenaline.’’ 

Theodore Henry Brown: ‘‘ The Effect of Radia- 
tion on a Small Particle revolving about Jupiter.’’ 

Wilbur Haverfield Cramblet: ‘‘On Intermediate 
Funetions, being an Extension of Semi-continuous 
or Upper and Lower Functions to a Classification 
of Discontinuous Functions. ’’ 

Ralph Dixon Crawford: ‘‘Geology and Ore De- 
posits of the Monarch and Tomichi Districts, 
Colorado. ’’ 

Arthur Joseph Hill: ‘‘The Catalytic Action of 
Esters in the Claisen Condensation.’’ 

David Upton Hill: ‘‘Experimental Studies on 
the Diffusion Theory of Reaction Velocity.’’ 

Simon Boghos Kuzirian: ‘‘The Elimination of 
Certain Volatile Products in Chemical Analysis.’’ 

Howard Bishop Lewis: ‘‘The Behavior of some 
Hydantoin and Thiohydantoin Derivatives in the 
Organism, together with a Study of Certain Re- 
lated Sulphur Compounds.’’ 

George Augustus Linhart: ‘‘On the Kinetics of 
the Decomposition of Certain Organic and Inor- 
ganic Salts.’’ 

Ben Harry Nicolet: ‘‘Some Derivatives of 
Aminomalonic Acid, and their Biochemical In- 
terest.’’ 

Willis Clarke Noble, Jr.: ‘‘Some Investigations 
into the Distribution and Habitat of the Tetanus 
bacillus. ’’ 

Leigh Page: ‘‘The Photoelectric Effect.’’ 

Theophilus Shickel Painter: ‘‘Spermatogenesis 
in Spiders.’’ 

Ruth Wheeler: ‘‘Nutrition Experiments with 
Mice.’’ 

Jay Walter Woodrow: ‘‘Experiments on Col- 
umnar Ionization.’’ 

Bruce Rose: ‘‘Geology of Savona District, 
British Columbia.’’ 

Norman Arthur Shepard: ‘‘ Researches on Pyri- 
midines: Uramils and Thiouramils.’’ 


UNIVERSITY OF CHICAGO 
Aaron Arkin: ‘‘The Influence of Chemical Sub- 
stances upon Immune Reactions, with Special Ref- 
erence to Oxidations.’’ 
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Joseph Kumler Breitenbecher: ‘‘The Effect of 
Varying Water Content in the Medium upon the 
Activities of Leptinotarsa decemlineata (Say) on 
Introduction into a Desert Habitat.’’ 

Albert Dudley Brokaw: ‘‘The Solution and 
Precipitation of Gold in Secondary Enrichment of 
Ore Deposits.’’ 

Harold Caswell Cooke: ‘‘The Secondary En- 
richment of Silver Ores.’’ 

George Oliver Curme, Jr.: ‘‘The Thermal De- 
composition of the Symmetrical Diaryl-hydra- 
zines.’? 

Neil Stanley Dungay: ‘‘A Study of the Effects 
of Injury upon the Fertilizing Power of Sperm.’’ 

Curvin Henry Gingrich: ‘‘A Determination of 
the Photographic Magnitudes of Comparison Stars 
in Certain of the Hagen Fields.’’ 

Walter Samuel Hunter: ‘‘The Delayed Reac- 
tion.’’ 

George Lester Kite: ‘‘The Relative Permea- 
bility of the Surface Protoplasm of Animal and 
Plant Cells.’’ 

Oliver Justin Lee: ‘‘The Spectroscope System 
of Camelopardalis.’’ 

Edward James Moore: ‘‘ Reaction Effects Pro- 
duced by the Discharge of Electricity from Points 
in Oases and the Bearing of these Effects on the 
Theory of the Small Ion.’’ 

Fleming Allen Clay Perrin: ‘‘An Experimental 
and Introspective Study of the Human Learning 
Process in the Maze.’’ 

Mildred Leonora Sanderson: ‘‘ Formal Modular 
Invariants with an Application to Binary Modular 
Covariants. 

Shiro Tashiro: ‘‘Chemical Change in Nerve 
Fiber during Passage of a Nerve Impulse.’’ 

Arthur Lawrie Tatum: ‘‘Studies in Experi- 
mental Cretinism.’’ 

Stella Burnham Vincent: ‘‘The Function of the 
Vibrisse in the Behavior of the White Rat.’’ 


CLARK UNIVERSITY 


George Davis Bivin: ‘‘A Study in Psychosyn- 
thesis. 

Irving Angell Field: ‘‘The Biology and Eco- 
nomic Value of the Sea Mussel, Mytilus edulis.’’ 

Erwin Oliver Finkenbinder: ‘‘The Remem- 
brance of Problems and of their Solution: A 
Study in Logical Memory.’’ 

Sara Carolyn Fisher: ‘‘The Processes of Ab- 
straction and Generalization and their Products.’’ 

Albert Nicolay Gilbertson: ‘‘Some Ethical 
Phases of Eskimo Culture.’’ 
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Arthur Taber Jones: ‘‘ Acoustic Repulsion of 
Jets of Gas.’’ 


Roy Franklin Richardson: ‘‘A Study of 
Anger.’’ 

Kirkman K. Robinson: ‘‘The Evolution of 
Plato’s Life and Philosophy: A Genetic Study.’’ 

Frank K. Sechrist: ‘‘The Psychology of Un- 
conventional Language. ’’ 

Asa George Steele: ‘‘The Organization and 
Control of the College.’’ 

Miriam Van Waters: ‘‘The Adolescent Girl 
among Primitive Peoples. ’’ 

Elizabeth Lindley Woods: ‘‘An Experimental 
Study of Recognition.’’ 

Elias Yanovsky: ‘‘Esterification Catalysis.’’ 


UNIVERSITY OF ILLINOIS 


James Edward Ackert: ‘‘The Innervation of 
the Integument of Chiroptera.’’ 

James Edgar Bell: ‘‘An Improved Method for 
Determining the Equivalent Conductances of 
Strong Electrolytes at Infinite Dilution.’’ 

Josephine Elizabeth Burns: ‘‘The Abstract 
Definitions of the Groups of Degree Eight.’’ 

Hugh Glasgow: ‘‘The Gastric Ceca and the 
Cecal Bacteria of Heteroptera.’’ 

Robert Douglass Glasgow: ‘‘ Relations and Dis- 
tribution of Phyllophaga Harris (Lachnosterna 
Hope) in Temperate North America.’’ 

John Wesley Hornbeck: ‘‘Thermal and Elec- 
trical Conductivities of the Alkali Metals.’’ 

Lloyd Francis Nickell: ‘‘ Derivatives of Iso- 
eamphoric Acid, Decomposition of Isodihydro- 
aminocampholytie Acid with Nitrous Acid.’’ 

Ralph Sydney Potter: ‘‘Molecular Rearrange- 


ments in the Camphor Series. Structure of the 


Amino Acids.’’ 

Harley Jones Van Cleave: ‘‘ Studies on Cell Con- 
stancy in Neorhynchus with Descriptions of New 
Species in that Genus.’’ ; 

Paul Smith Welch: ‘‘Studies on the Enchytre- 
ide of North America.’’ 

Guy Yandall Williams: ‘‘The Dependence of 
Ionic Mobility on the Viscosity of the Medium.’’ 


UNIVERSITY OF MICHIGAN 


Charles August Behrens: ‘‘An Attenuated Cul- 
ture of Trypanosoma Brucei.’’ 

Charles Wiggins Cobb: ‘‘The Asymptotic Devel- 
opment for a Certain Integral Function of Zero 


Order.’’ 
Charles Wilford Cook: ‘‘Salts and Brines of 
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Michigan: their Origin, Distribution and Exploita- 
tion.’’ 

Harry Wolven Crane: ‘‘A Study in Association, 
Reaction and Reaction Times.’’ 

Maynie Rose Curtis: ‘‘A Quantitative Study of 
the Factors influencing the Size, Shape and Phys- 
ical Constitution of the Eggs of the Domestic 
Fowl.’’ 

Frank Caleb Gates: ‘‘The Relation of Winter 
in the Xerofyty of Peat Bog Ericads.’’ 

Clyde Elton Love: ‘‘The Asymptotic Solutions 
of Linear Differential Equations. ’’ 

Walter Byron McDougall: ‘‘On the Mycorhizas 
of Forest Trees.’’ 

Charles Herbert Otis: ‘‘Transpiration of 
Emersed Water Plants: its Measurement and its 
Relationships. ’’ 

Lambert Thorp: ‘‘Condensation of Nitromal- 
onic Aldehyde with Certain y-Diketones.’’ 


UNIVERSITY OF PENNSYLVANIA 


William Elijah Anderson: ‘‘ Determination of 
the Mean Declinations of 136 Stars for the Epoch 
1912.’ 

William Ira Book: ‘‘An Electric Converter. ’’ 

Lennie Phoebe Copeland: ‘‘On the Theory of 
Invariants of Plane N-lines.’’ 

Herbert Spencer Harned: ‘‘ Halide Bases of 
Columbium. ’’ 

Hiram Stanhope Lukens: ‘‘The Electrolysis of 
Potassium Chloride,’’ ‘‘A Study of the Action of 
Sulphur Monochloride on Certain Minerals,’’ 
**Scandium in American Wolframite.’’ 

Thomas Franklin Manns: ‘‘Some New Bacterial 
Diseases of Legumes and the Relationships of the 
Organisms Causing the Same.’’ 

David Mitchell: ‘‘The Influence of Distractions 
on the Formation of Judgments in Lifted Weight 
Experiments. ’’ 

Francis Whittier Pennell: ‘‘Studies in the 
Agalinane, a Subtribe of the Rhinanthacee.’’ 

Jacob Joseph Taubenhaus: ‘‘Diseases of the 
Sweet Pea.’’ 


PRINCETON UNIVERSITY 


John Howard Dellinger: ‘‘ High-frequency Cur- 
rent Distribution in Hot-wire Ammeters.’’ 

James Cook Martin: ‘‘Geology of the Canton, 
New York, Quadrangle.’’ 

Elton Leroy Quinn: ‘‘The Atomic Weight of 
Cadmium by the Investigation of Cadmium Chlo- 
ride, Cadmium Bromide and Cadmium Oxide.’’ 

Edwin Eustace Reinke: ‘‘Dimorphic Sperma- 
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tozoa in Prosobranchia with special reference to 
their Development in Strombus.’’ 

Harlow Shapley: ‘‘A Study of Eclipsing Binary 
Stars. 

Guy Baker Taylor: ‘‘The Dissociation of Mer- 
eurie Oxide: A Study of Equilibrium in the Sys. 
tem, Oxygen and Mercury.’’ 

Kenneth Powers Williams: ‘‘The Solutions of 
Non-homogeneous Linear Difference Equations and 
their Asymptotic Form.’’ 


UNIVERSITY OF CALIFORNIA 


Sturla Einarsson: ‘‘On the Orbits of the Minor 
Planets (624) Hector and (588) Achilles of the 
Trojan Group.’’ 

Anna Estelle Glaney: ‘‘On v. Zeipel’s Theory 
of the Perturbations of the Hecuba Group of 
Minor Planets.’’ 

Eli Stuart Haynes: ‘‘The Minor Planet 1911 
MT, (719) Albert.’’ 

Carl Clarence Keiss: 
RR Lyre.’’ 

Paul Willard Merrill: ‘‘Class B Stars whose 
Spectra contain Bright Hydrogen Lines.’’ 

Emma Phoebe Waterman: ‘‘The Visual Region 
of the Spectrum of the Brighter Class A Stars.’’ 


‘¢The Cluster Variable 


UNIVERSITY OF PITTSBURGH 

Clinton Willard Clark: ‘‘The Pyrogenic Decom- 
position of Petroleum Products with special refer- 
ence to Gasoline Formation by Pressure Distilla- 
tion.’’ 

Hugh Clark: ‘‘An improved Method for the 
Manufacture of Hydrogen and Lampblack.’’ 

Harry Percival Corliss: ‘‘The Distribution of 
Colloidal Arsenic Trisulphide between the Phases 
in the System, Ether, Water and Alcohol and the 
Binodal Curve and Tie-lines for the System.’’ 

Lester Albert Pratt: ‘‘Studies in the Field of 
Petroleum. ’’ 

Robert Rex Shively: ‘‘A Study of Magnesia 
Cements. ’’ 

STANFORD UNIVERSITY 


Samuel Stillman Berry: ‘‘The Cephalopods of 


the North Pacific and the Hawaiian Islands.’’ 


Harry Carleton Burbridge: ‘‘The Thermal Co- 
efficient of Contact Electromotive Force.’’ 

Harry Drake Gibbs: ‘‘ Liquid Methylamine as 4 
Solvent, and a Study of its Chemical Reactivity.”’ 

Joseph Grinnell: ‘‘An Account of the Mammals 
and Birds of the Lower Colorado Valley, with 
especial reference to the Distributional Problems 
presented. ’’ 


August 22, 1913] 


George Wilber Moffitt: ‘‘A Study of some 
Changes in the Air-Liquid Contact Potential Dif- 
ference.’ 

UNIVERSITY OF WISCONSIN 

Irving E. Melhus: ‘‘Germination and Injection 
in Certain Oomycetes. ’’ 

William Harold Peterson: ‘‘Forms of Sulphur 
in Plants.’’ 

Roy Lee Primm: ‘‘Some Phenomena associated 
with Cellulose Fermentation. ’’ 

Nellie Antoinette Wakeman: ‘‘Plant Pigments 
other than Chlorophyll.’’ 

Jerry Edward Wodsedalek: ‘‘ Natural History 
and Behavior of Certain Ephemeride.’’ 


NEW YORK UNIVERSITY 


Raymond Bartlett Earle: ‘‘The Genesis of 
Paleozoic Interbedded Iron Ores.’’ 

John Wesley Marden: ‘‘The Quantitative De- 
termination of Perchlorates and a New Method 
for the Determination of the Specific Heat of 
Dilute Solutions. ’’ 

Richard Edwin Lee: ‘‘A New Decision Method 
for determining the Density of Liquids.’’ 


WASHINGTON UNIVERSITY 
Jacob Richard Schramm: ‘‘A Contribution to 
our Knowledge of the Problem of Free Nitrogen 
Fixation in Certain Species of Grass-green Alge 
with special reference to Pure Culture Methods.’’ 
Mildred Webster Spargo Schramm: ‘‘ The Genus 
Chlamydomonas. ’? 
Charles Oscar Chambers: ‘‘The Relation of 
Alge to Dissolved Oxygen and Carbon Dioxide 
with special reference to Carbonate.’’ 


BOSTON UNIVERSITY 
Wilbur Alden Coit: ‘‘Introduction to Modern 
Geometry. ’’ 


Winfield Hancock Stone: ‘‘The Elements of 
Harmonie Ratio. 


UNIVERSITY OF CINCINNATI 


Sebastian J. Mauchly: ‘‘On the Action of a 
Magnetic Field on the Electric Discharge through 
Gases, ’? 


Charles H. Hecker: ‘‘A Study of some New 
Alkyl Hydroxylamines. ’’ 


UNIVERSITY OF IOWA 
Walter Richard Miles: ‘‘Discriminative Ac- 
tion in Singing.’? 
Thomas Franklin Vance: ‘‘The Psychophysics 
of Tonal Gaps.’’ 
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UNIVERSITY OF MINNESOTA 
Lillian Cohen: ‘‘ Equilibria in Systems of Ace- 
tone, Water and Salts.’’ 
Elvin Charles Stakman: ‘‘A Study in Cereal 
Rusts: Physiological Races. ’’ 


UNIVERSITY OF NEBRASKA 
Claude William Mitchell: ‘‘Sex Determination 
in Asplanchna amphora.’? 


Raymond John Pool: ‘‘A Study of the Vegeta- 
tion of the Sandhills of Nebraska.’’ 


UNIVERSITY OF VIRGINIA 
John Wilbur Watson: ‘‘The Abstraction of 
Potassium during Sedimentation. ’’ 
Charles Newman Wunder: ‘‘A Photometric Sur- 


vey of the Huyghenian Region of the Great Nebula 
of Orion.’’ 


BROWN UNIVERSITY 


Norman Edward Holt: ‘‘The Action of Acetic 
Anhydride on s-Tribromphenylpropiolie Acid.’’ 


GEORGE WASHINGTON UNIVERSITY 


Marcus Ward Lyon: ‘‘Treeshrews: An Account 
of the Mammalian Family Tupaiide.’’ 


INDIANA UNIVERSITY 
Jesse James Galloway: ‘‘The Stratigraphy and 


Paleontology of the Tanner’s Creek Section of the 


Cincinnati Series of Indiana.’’ 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
Paul Vance Faragher: ‘‘Physico-chemical In- 
vestigations on Electrolytic Potentials and on the 
Equilibrium of Certain Organic Reactions.’’ 


UNIVERSITY OF MISSOURI 


Leroy Sheldon Palmer: ‘‘Study of the Natural 
Pigment in the Fat of Cow’s Milk.’’ 


TULANE UNIVERSITY 
Eleanor Elmire Reames: ‘‘On Fresh-water 
Chlorophycee and Cyanaphycee of Southern 
States. ’’ 

VANDERBILT UNIVERSITY 


Paul C. Bowers: ‘‘ Tellurium, Atomic Weight.’’ 


SCIENTIFIC NOTES AND NEWS 


Tur International Medical Congress, at its 
London meeting, awarded its three prizes as 
follows: The Moscow Prize to Professor 
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Charles Richet of Paris, for work on anaphy- 
laxis; The Paris Prize to Professar A. von 
Wassermann, head of the Kaiser Wilhelm 
Institute for Experimental Therapy, for work 
on experimental therapy and on immunity ; 
The Hungary Prize to Sir Almroth Wright 
of London, for work on anaphylaxis. 

On the occasion of the International Cong- 
ress of Medicine the Royal College of Sur- 
geons conferred the honorary fellowship of the 
College on the following surgeons: Professor 
R. Bastianelli, Rome; Professor A. Bier, Ber- 
lin; Mr. F. D. Bird, Melbourne; Dr. G. W. 
Crile, Cleveland, U. S. A.; Dr. H. Cushing, 
Harvard; Dr. A. F. von Eiselsberg, Vienna; 
Dr. E. Fuchs, Vienna; Dr. H. Hartmann, 
Paris; Professor W. Korte, Berlin; Dr. W. J. 
Mayo, Rochester, U. S. A.; Dr. A. Monprofit, 
Paris; Dr. J. B. Murphy, Chicago; Dr. J. 
Nicolaysen, Christiania; Dr. F. J. Shepherd, 
Montreal, and Professor T. Tuffier, Paris. 


Pror. W. C. McIntosn, F.R.S., professor of 
natural history in the University of St. 
Andrews, and director of the Gatty Marine 
Laboratory, has been elected president of the 
Ray Society in succession to the late Lord 
Avebury. 


Mr. Harotp Spencer Jones has been ap- 
pointed chief assistant in the Royal Observa- 
tory, Greenwich. 


Sir Rickman GopLes, president of the Royal 
College of Surgeons, has accepted the invita- 
tion to confer the fellowships of the American 
College of Surgeons at the first convocation of 
the institution which is to be held in Chicago, 
November 13. At this time it is stated that 
more than twelve hundred surgeons of the 
United States and Canada will receive fellow- 
ships. 

Dr. JAMES ALGERNON TEMPLE, formerly dean 
of Trinity Medical College, and professor of 
obstetrics and gynecology in the University of 
Toronto, has received the degree of LL.D. 
from McGill University. 

Masor E. H. Hius, F.R.S., president of the 
Royal Astronomical Society, has been given 
the honorary degree of doctor of science by the 
University of Durham. 
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THe Raymond Horton-Smith prize at the 
University of Cambridge for 1913 has been 
awarded to F. A. Roper and F. S. Scales, who 
are adjudged equal for theses for the degree of 
Doctor of Medicine. Their subjects were: 
“Creatinine and creatin metabolism, espe- 
cially in reference to diabetes,” and “The 
electrocardiogram in diabetes.” 


Tue Baly medal has been awarded by the 
Royal College of Physicians to Dr. J. S. Hal- 
dane, F.R.S., reader in physiology at the 
University of Oxford. 


THE Paris Academy of Sciences has, as 
stated in the Journal of the American Medical 
Association, awarded two Montyon prizes of 
$500 each, one to Mme.:Lina Negri Luzani 
for her studies on the so-called Negri bodies, 
discovered by herself and her late husband in 
the nervous system of rabid animals; the other 
to Dr. L. Ambard for his “ Memoir on the 
Renal Secretion.” The Barbier prize of $400 
was shared between Drs. Jules and André 
Boeckel, on the one hand, for their work, 
“Fractures of the Cervical Spine without 
Medullary Symptoms,” and Drs. Beurmann 
and Gougerot, on the other, for their volume 
on the sporotrichoses. The Argut prize of 
$240, a new biennial prize, intended to recom- 
pense the person who made a discovery curing 
a disease which previously could be treated 
only by surgery, thereby increasing the scope 
of medicine, was awarded to Drs. Robert 
Crémieu and Claudius Regaud for their work 
concerning the effects of the Roentgen ray on 
the thymus and the treatment of the thymus 
by roentgenotherapy. The Bréant prize of 
$20,000, intended for the discoverer of a cure 
for Asiatic cholera, was, of course, not 
awarded. Out of the interest on the fund, the 
academy awarded three prizes of $400, one to 
Dr. OC. Levaditi for his work on acute epidemic 
poliomyelitis and acute infectious pemphigus; 
one to Drs. A. Netter and R. Debré for their 
work, “ Cerebrospinal Meningitis,” and one to 
Professor V. Babes for his treatise on rabies. 


Dean Cuartes F, Emerson, of Dartmouth 
College, in conformity with the vote of the 
board of trustees passed several years 42°, 
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limiting active service in the college faculty 
to the age of seventy years, has tendered his 
resignation as Appleton professor of natural 
philosophy and dean of the academic faculty 
and has been made dean emeritus. On gradu- 
ation at Dartmouth in 1868 Mr. Emerson was 
appointed instructor in gymnastics in Dart- 
mouth College and instructor in mathematics 
in the New Hampshire College of Agriculture 
and Mechanic Arts, then connected with Dart- 
mouth College. He remained as tutor of 
mathematics in Dartmouth College four years 
and then was appointed associate professor of 
natural philosophy and mathematics, which 
title he held till 1878, when he was appointed 
Appleton professor of natural philosophy, as 
successor to Professor Charles A. Young, who 
had been called to Princeton; in 1878 he was 
appointed instructor in astronomy in addition 
to his professorship, which position he held till 
1892. In 1893 he was made dean of the aca- 
demic faculty, but continued teaching physics 
till 1899, after which he devoted all his time 
to the dean’s work. He, therefore, has been 
connected with Dartmouth College continu- 
ously for forty-five years. 

Dr. Louis DuFresTeL, medical inspector of 
the Paris schools, and Dr. Felix Martel, in- 
spector general of public instruction for the 
government of France, delegates to the Fourth 
International Congress on School Hygiene, 
which will be held in Buffalo on August 25 
to 30, have arrived in New York. 


THE commission appointed by the Russian 
government to study the question of the re- 
organization of the sanitary services of the 
empire has presented a report recommending 
the establishment of a ministry of public 
health. 


UNIVERSITY AND EDUCATIONAL NEWS 


Mrs. Jutia L. Burrerrietp, of Cold Spring, 
N. Y., has bequeathed $100,000 to Union Col- 
lege. There are many other public bequests, 
including $150,000 for a hospital and $60,000 
for a library in Cold Spring. 

Mipptesury Vermont, has received 
$30,000 as the residuary legatee of the late 
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Henry M. Barnum, a graduate of the college 
of the class of 1858. 


THE memorial fund collected in honor of 
Alderman Beale, formerly vice-chancellor of 
the University of Birmingham, will be used to 
endow a chair of civil engineering. The: 
amount collected now amounts to about 
$55,000. 

By the will of Baron Rendel, the sum of 
$25,000 is bequeathed to the University Col- 
lege of Wales, Aberystwith, of which he was 
president. 

THE regents of the state of South Dakota 
have placed the government of the state uni- 
versity under the charge of a commission, con- 
sisting of the deans of the college of arts and 
sciences, the college of law, the college of medi- 
cine, the college of engineering and the college 
of music. Each of the deans will act as chair- 
man of the board in rotation for one month. 


Dr. J. S. Kinesiey, since 1892 professor of 
zoology in Tufts College, has been called to the 
University of Illinois as professor of zoology 
in charge of vertebrates. His address now is 
Urbana, Illinois. 

Dr. Epwarp O. Sisson, professor of educa- 
tion in Reed College and previously head of 
the department of education in the University 
of Washington, has been appointed commis- 
sioner of education for the state of Idaho. 


Dr. Otis W. CALDWELL, associate professor 
of botany in the School of Education at the 
University of Chicago, has been appointed 
dean of University College at that institution, 
to succeed Mr. Walter A. Payne, who is now 
the university examiner. 

Dr. Kart F. Meyer, who has been a mem- 
ber of the veterinary faculty of the University 
of Pennsylvania since 1910 and director of the 
laboratories of the Pennsylvania State Live- 
stock Sanitary Board, has resigned to take the 
professorship of bacteriology at the University 
of California. Dr. J. B. Hardenbergh, an 
instructor, succeeds Dr. Meyer as director of 
the state laboratories. 

Dr. Georce G. Davis, instructor in surgery 
at Rush Medical College, has obtained leave of 
absence for one year and sailed for Manila, 
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where he will serve as associate professor of 
surgery in the University of the Philippines. 


A LECTURESHIP in fossil botany has been 
started at University College, London Univer- 
sity, to which Dr. Marie Stopes has been ap- 
pointed. 


DISCUSSION AND CORRESPONDENCE 


A SECOND CAPTURE OF THE WHALE SHARK, 
RHINEODON TYPUS, IN FLORIDA WATERS 


In Science for February 28, 1902, and 
again in Smithsonian Miscellaneous Collec- 
tions, Vol. 48, 1905, Mr. B. A. Bean, of the 
United States National Museum, has recorded 
the coming ashore on the beach three miles 
north of Ormond, Florida, of an 18-foot speci- 
men of the.whale shark, Rhineodon typus, the 
skin and some parts of which are preserved 
in the National Museum. 

Mr. Bean, in the above papers, and Dr. Gill, 
in Scrence for May 23, 1902, and May 19, 
1905, have thoroughly and interestingly sum- 
marized almost all the scanty literature of 
this very large and very rare fish. The pur- 
pose of this note is to record the capture in 
Florida waters of another and much larger 
specimen than the one of which Mr. Bean has 
made note. 

On June 1, 1912, Captain Charles Thomp- 
son, of Miami, Florida, captured near Knight’s 
Key, Florida East Coast Railway Extension, 
what is probably the largest specimen of the 
whale shark ever taken by man. This mon- 
ster is reported to have been 45 feet long, and 
23 feet in circumference, and its weight is 
estimated at from 15,000 to 30,000 pounds. 

While in Miami last summer I talked with 
Captain Thompson and saw the as yet un- 
mounted skin. To one who has never seen a 
whale, the skin of this shark is inconceivably 
large. During the winter Captain Thompson 
has had the skin mounted, and photographs 
of it show that the work has been well done. 
Through his courtesy I have not only these 
photographs, but also one of the fish taken 
shortly after its capture. 

During the winter I have been collecting 
data on Rhineodon, and during the coming 
summer I expect to be in Miami, at which 
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time I purpose with Captain Thompson’s per- 
mission to describe and to make careful meas- 
urements and to get from him full data con- 
cerning the capture of this great fish. This 
will be embodied in another and more ex- 
tensive paper to be published later, in 
which will be included certain historical 
data not given in either Dr. Gill’s or Mr, 
Bean’s papers above referred to. In the 
meantime it seems well to call attention to 
this the second occurrence of the whale shark 
in the waters of the east coast of the United 
States. 

As to the name of this fish, Rhineodon 
typus, the following statement may be made. 
The whale shark was first described from 
Table Bay, Cape of Good Hope, South Africa, 
by Dr. Andrew Smith in April, 1828. His 
description and figure were published in the 
Zoological Journal for 1829 under the name 
Rhincodon typus. However, this is clearly a 
typographical error, since the derivation is 
rhine, file + odous (odont), tooth. Muller and 
Henle (1838) first used the name given at the 
head of this paragraph, but later (1841) wrote 
it as it is commonly put, Rhinodon typicus. 
Dr. Gill, however (1905), goes back to the 
former spelling. 


E. W. Gupcer 
StaTE NORMAL COLLEGE, 
GREENSBORO, N. C. 


“ OARBATES ” 


To THe Eprtor or Scrence: In this age of 
method, accuracy and conciseness, we say 
sulphates instead of sulphurates; phosphates 
for phosphorates (better still, sulfates and fos- 
fates); nitrates for nitrogenates; chlorates 
for chlorinates. Why should we not say car- 
bates instead of carbonates? 

We already say carbides instead of carbon- 
ides; why should we not follow the fashion 
consistently and say carbates? 

We should then have the word carbation to 
mean the formation of carbates, leaving the 
word carbonation to refer to the development 
of carbon in a substance which would fittingly 
correspond to the present word carbonize, and 
so avoid a puzzling ambiguity. 
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Furthermore, the saving of time and print- 
er’s ink would amount to something in a 


word so often used. J. E. Topp 
UNIVERSITY OF KANSAS 


FROST IN CALIFORNIA 


To THE Eprror oF Science: In a recent issue 
of SclIENCE mention was made of the effect of 
a recent freeze upon the vegetation of south- 
ern California resulting in the destruction of 
many introduced varieties, including some 
very large trees. 

The writer has been considerably interested 
in observing the effect of the freeze in this 
section, especially upon the different varieties 
of trees. Immediately following the freeze it 
did appear that many of the trees were prob- 
ably killed. Peppers, eucalyptus, acacias and 
grevilleas among the larger trees suffered 
severely. Trees two to three feet in diameter 
and from twenty-five to thirty years old in 
some cases had the bark split clear to the 
wood almost from top to bottom of the tree. 
The bark turned black clear to the wood and 
great masses of it could be split off easily. 
Supposing that trees in such condition were 
certainly dead scores of them were cut down 
at once. Wiser counsel was to delay opera- 
tions until opportunity was given to see what 
the outcome might be. 

One can scarcely conceive what such a loss 
means to a community such as this, where 
shade means so much and where such magnifi- 
cent results have been obtained. Some of our 
streets were lined with rows of eucalyptus 
from 75 to 150 feet high. Many of these have 
been cut down. Subsequent results show that 
delay in cutting and pruning was the wiser 
course in this instance, for, incredible as it 
may seem, many of the trees which had their 
bark split and turned black and loosened from 
the wood seem to have begun to develop a new 
bark, or in many cases the old bark seems to 
be reuniting with the wood and leaves and 
branches are being put forth. 

I do not believe a single pepper of any size 
perished. In fact it seems to the writer that 
in their new coat of green they look brighter 
and fresher than ever. 
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Some of the acacias and grevilleas were 
probably killed, but I visited an acacia just 
recently which two weeks ago one would cer- 
tainly have pronounced dead. The bark was 
split and loosened from the trunk and dry as 
tinder, the limbs were bare and brittle and 
dry enough to burn, but to my surprise when 
last I saw it here and there along the trunk 
the bark seemed to be reforming and green 
shoots a foot or more in length had grown. 
It looks as if with judicious pruning and care 
the tree might be made to live, though prob- 
ably hideously deformed. 

Perhaps the most surprising results are to 
be observed among the eucalyptus trees. Some 
varieties have suffered severely. The sugar 
gum cornocalyx), lemon gum. (FE. citri- 
odora), E. robusta and E. callyophylla suffered 
considerably. The blue gum. F. globulus, was 
injured in some localities. H. amygdalina 
was not injured at all. 

The surprising feature in every case is the 
formation of a new bark or the rejuvenation 
of the old. Trees on which the bark was split 
and black and loosened from the wood now 
have bark green and full of sap and firmly 
united to the wood. The branches are for the 
most part dead, except the very large ones, and 
stand out bare and brown. The trunk and 
larger branches are covered almost from top 
to bottom with a new extremely dense growth 
of adventitious branches, thickly covered with 
leaves, giving the tree a peculiar fuzzy ap- 
pearance. 

Judging from the recovery of trees which 
two months ago were apparently lifeless, I 
believe it is safe to say that very few trees 
which were more than two or three years old 
and in a fairly healthy condition when the 
freeze came need have been cut. Jvdicious 
pruning will later be necessary. 

S. A. SKINNER 

REDLANDS ScHOOL, 

REDLANDS, CAL. 


SCIENTIFIC BOOKS 
Anleitung zur Kultur der Mikroorganismen. 
Von Ernst Kiister. 2d edition. Leipzig 
and Berlin, B. G. Teubner. 1913. 
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Professor Kiister, now of Bonn, prepared 
this compact little book of about 200 pages as 
a result of his long experience in training stu- 
dents at the Botanical Institute of Halle. It 
is neither a text-book nor a laboratory manual 
of the ordinary kind, including a definite 
course of study, but a reference compendium 
of technique including “the most important 
culture methods for all groups of microorgan- 
isms.” The conception is an excellent one and 
Professor Kiister has carried it out well. 

The book is about equally divided between 
a general and a special part. The general part 
includes sections on water and glass, on liquid 
and solid media, sterilization, types of cul- 
tures, isolation and pure cultivation, inocula- 
tion, atmospheric conditions, temperature, 
light, evaporation, transpiration and cultiva- 
tion in agitated or flowing media, detection 
and effects of waste products, operation of 
poisons, microbiochemical analysis and aux- 
anography and the preservation of cultures. 
The special part includes sections dealing, re- 
spectively, with protozoa in general, with fla- 
gellata, with myxomycetes, with algx, with 
fungi and with bacteria. 

Two things are particularly notable about 
this book, its scholarly tone and the breadth of 
the field covered. Although the treatment is 
necessarily very condensed and no attempt is 
made to discuss with any fullness the philo- 
sophical problems involved, yet such funda- 
mental questions as the effect of water upon 
glass, the physical and chemical characters of 
culture media and the study of waste products 
are discussed in a spirit which should prove 
enlightening to the American student who is 
too often superficially trained to use a few 
arbitrary methods without knowing or caring 
for underlying reasons. The other special 
virtue of the book is the attention to groups 
other than the commonly studied pathogenic 
forms. Special media are described, for ex- 
ample, for the cultivation of fat-splitting bac- 
teria, the acetic acid bacteria, butyric acid 
bacteria, the nitrifying and denitrifying bac- 
teria, the sulphur bacteria and the purple bac- 
teria. Nine pages are devoted to the Protozoa, 
fifteen to the Alge and thirty-nine to the 
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Fungi. In general, citations of the literature 
dealing with technical procedures are full and 
valuable although American and English 
methods are neglected. It is strange to find 
no reference to the Hesse and Hiss and North 
media or to the extensive work done on stand- 
ard methods of water examination. For Ger- 
man work, however, the book seems very com- 
prehensive and as a reference source for deal- 
ing with any of the more unfamiliar groups of 
microbes it should prove invaluable in any 
laboratory. C.-E. A. Winstow 
AMERICAN MUSEUM OF NATURAL HIstToRyY 


Catalogue of the Collection of Birds’ Eggs in 
the British Museum. Vol. V., Carinate 
(Passeriformes completed). By W. R. 
1912. Pp. xxiii + 547; 
Pls. XXII. 

With the issue of the present volume the 
British Museum has brought to a successful 
conclusion the publication of another series 
of their splendid catalogues, which, while in 
most cases professing only to be records of 
their own collections, become in effect world 
records. of the subjects covered. Ornithology 
has been especially favored with these reviews, 
the “ Catalogue of Birds” (27 volumes, 1875- 
1895), the “ Hand-list of the Genera and Spe- 


cies of Birds” (5 volumes, 1899-1909), and 


the “Catalogue of Birds’ Eggs” (5 volumes, 
1901-1912) being absolutely indispensable 
sources of reference to all working ornitholo- 
gists who would make pretense to more than 
local studies. The first British Museum pub- 
lication on birds’ eggs was a small work by G. 
R. Grey, issued in 1852, but this was merely 
an enumeration of the eggs of British birds, 
and has long been obsolete. The national col- 
lection of eggs continued to grow, both by 
donation and purchase, and by 1900 had long 
passed the 50,000 mark, making it in many 
respects the foremost collection in the world. 
In preparing the exposition of this wealth of 
material the trustees of the museum were for- 
tunate in securing the services of Mr. E. W. 
Oates, who is well known as the author of sev- 
eral of the bird volumes of the “Fauna of 
British India,” and as the editor of the second 
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edition of Hume’s “ Nests and Eggs of Indian 
Birds.” Mr. Oates prepared and published the 
first four volumes of the “ Catalogue of Birds’ 
Eggs,” and had considerable manuscript for 
the final volume, when his death in 1911 
brought the work to a close for a time. After 
considerable unavoidable delay Mr. Ogilvie- 
Grant has finally completed the undertaking 
with the present volume, which covers nine- 
teen families of passerine birds, beginning 
with the white-eyes (Zosteropide) and ending 
with the crow-shrikes (Striperide). It treats 
of 1,117 species and over 19,000 specimens. 
The nomenclature and systematic arrange- 
ment—as in previous volumes—follows that 
of Sharpe’s “ Hand-list,” and in all cases ref- 
erence is made to that work and to the “ Cata- 
logue of Birds,” where the species was known 
when the latter work was published. There is 
also reference to the other more important 
works, especially those having figures of eggs. 
The descriptions appear to be carefully drawn 
with average measurements as well as men- 
tion of unusual or peculiar sizes and markings. 
The plates are beautifully executed and as the 
species treated are all of small size it has been 
possible to include something over four hun- 
dred figures. Altogether this is a highly suc- 
cessful completion of a notable undertaking. 
F. H. Know.ton 


Abhandlungen und Vortriige zur Geschichte 
der Naturwissenschaften. Vol. II. By 
Professor Dr. Epmunp O. von LippMANN. 
Published by Veit and Co., Leipzig. 1913. 
Large 8vo. 491 pp. 

Those scientific readers who enjoyed Pro- 
fessor Lippmann’s “ Essays and Addresses on 
the History of the Natural Sciences,” which 
appeared in 1906, will welcome the appearance 
of this second companion volume. 

Since the time of Kopp, whose monumental 
“Geschichte der Chemie” was printed just 
70 years ago, no one in Germany has delved 
so deeply as Lippmann in the abstruse field of 
ancient chemical science, and certainly no 
one has better understood how to arouse an 
interest in matters which might seem to the 
general reader to lack importance. 
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The 32 papers in Vol. I. of the “ Abhand- 
lungen ” dealt with such themes as the scien- 
tific and chemical knowledge contained in the 
works of Pliny, Dioscorides, Albiruni and 
Shakespeare; alchemistic poetry; the history 
of freezing mixtures, gunpowder, glass and the 
thermometer; biographical essays upon Marg- 
graf, Achard, Mitscherlich, Leonardo da Vinci, 
Francis Bacon, Descartes and Robert Mayer; 
an account of two unpublished letters of Lie- 
big; an address concerning Goethe’s “ Theory 
of Colors”; and other papers too numerous 
to mention. 

In the new collection of “ Abhandlungen 
und Vortrige,” which has just been published, 
we note the same range and variety of sub- 
jects as were treated in the first volume. 
There are in all 36 additional papers in which 
we find discussed such topics as the chemical 
and scientific knowledge of the ancient Egypt- 
ians and Greeks and of the middle ages, as 
shown by the Ebers Papyrus, by the works of 
Plato and Aristotle and by the thirteenth-cen- 
tury “ Régime du Corps” of Aldebrandino di 
Siena; the history of the water bath, the spe- 
cifie gravity spindle and the autoclave; the 
history of lead-soldering and of distillation 
and of the uses of petroleum as a fuel and of 
sugar as a preservative; the derivation and 
history of the terms “caput mortuum,” alco- 
hol, gas and potash; biographical papers upon 
Jean Ray, upon Alexander von Humboldt as 
the precursor of the theory of isomerism, and 
upon Liebig’s relationship to Robert Mayer 
and the theory of conservation of energy; 
critical interpretations of obscure passages in 
Aristotle’s Meteorology and in Goethe’s 
Faust; and many other papers equally inter- 
esting and important. The pages of the book, 
as of the previous volume, are enlivened with 
anecdotes and curious bits of folklore, and it 
is difficult to recall another work of the kind 
which combines equally so much instruction 
and entertainment. 

In these two volumes of the “ Abhandlungen 
und Vortrige” additional surprises and pleas- 
ures are in store for those who have come to 
marvel at the many-sidedness of Professor 
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Lippmann’s achievements. There are many 
who know the results of his practical work as 
director of the large sugar refinery at Halle, 
and of his researches in the laboratory, as 
comprised in his exhaustive two-volume 
treatise “Die Chemie der Zuckerarten,” but 
there are fewer, perhaps, who know what he 
has done during leisure hours in the study 
along historical and cultural lines, as exem- 
plified in his masterful book “ Die Geschichte 
des Zuckers” and in these two volumes of 
scientific papers and essays. To be technolo- 
gist, chemist, historian and scholar, and all 
surpassingly well, is a record of accomplish- 
ment such as few men have realized. Adapt- 
ing a phrase from that ancient “father of 
science,” Aristotle, of whose works Professor 
“Lippmann is such an enthusiastic commenta- 
tor, we may say: it is a record of accomplish- 
ment, “ four-square and truly good.” 


C. A. Browne 


SCIENTIFIC JOURNALS AND ARTICLES 


THE July number (Vol. 14, No. 3) of the 
Transactions of the American Mathematical 
Society contains the following papers: 

L. E. Dickson: ‘‘Proof of the finiteness of 
modular covariants.’’. 

R. D. Carmichael: ‘‘On transcendentally trans- 
cendental functions. ’’ 

M. Fréchet: ‘‘Sur les classes V normales.’’ 

G. R. Clements: ‘‘Implicit functions defined by 
equations with vanishing Jacobian.’’ 

Dunham Jackson: ‘‘On the approximate repre- 
sentation of an indefinite integral and the degree 
of convergence of related Fourier series.’’ 

L. P. Eisenhart: ‘‘Certain continuous deforma- 
tions of surfaces applicable to the quadries.’’ 


THE concluding (July) number of volume 
19 of the Bulletin of the American Mathe- 
matical Society contains: Report of the April 
meeting of the Society, by F. N. Cole; Report 
of the twenty-third regular meeting of the 
San Francisco Section, by W. A. Manning; 
“The total variation in the isoperimetric 
problem with variable end points,” by A. R. 
Crathorne; “A note on graphical integration 
of a function of a complex variable,” by S. D. 
Killam; “The unification of vectorial nota- 
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tion,” by E. B. Wilson; “Shorter Notices”: 
Kowalewski’s Grundziige der Differential- und 
Integralrechnung, by R. L. Borger; Vivanti- 
Cahen’s Fonctions polyédriques et modulaires, 
by G. A. Miller; Markoff-Liebmann’s Wahr- 
scheinlichkeitsrechnung, Carvallo’s Calcul des 
Probabilités et ses Applications, and King’s 
Elements of Statistical Method, by A. Q. 
Lunn; “Notes”; “New Publications”; 
Twenty-second Annual List of Published 
Papers; Index of Volume XIX. 


THE RUTHERFORD ATOM 


To explain the observations made by Geiger 
and Marsden* on the scattering of a particles 
through large angles by metal foils, Ruther- 
ford’ suggested that in such cases the deflec- 
tion of each ray was due to an intimate en- 
counter with a single atom of the matter 
traversed. It was necessary to assume that 
the positive charge is highly concentrated in 
a very small volume at the center, surrounded 
by an equal amount of negative electricity 
distributed throughout the remainder of the 
volume of the atom. To compare the theory 
with experiment, suppose we consider the effect 
of allowing a narrow pencil of a rays to strike 
a thin metal foil from a direction perpen- 
dicular to its surface. The probable number 
of reflected or deflected rays which may be 
expected each second to strike any given square 
centimeter of a spherical screen whose center 
of curvature is the point of bombardment, 
was shown by Rutherford to be, according to 


his theory, 


2 
P= on cosec' 


where: 
Q=number of a rays striking the foil per 
second; 
nt = number of atoms in the foil per unit area; 
r= radius of the spherical screen; 
¢ = angle between the radius vector to the area 
and the direction of the striking beam 
of rays; or the angle of deflection; 
Ne=central charge of the bombarded atom; 


*Proc, Roy. Soc., 82A: 495, 1909; 83A: 492, 
1910; Manchester Lit. and Phil. Soc. Proc., 1910. 
? Phil. Mag., 21: 669, 1911. 
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E=charge of an a ray; 
m==mass of an a ray; 
u=velocity of an a ray. 


More recently, Geiger and Marsden* have per- 
formed a very thorough series of experiments 
which verify this formula, within an experi- 
mental error of about 20 per cent., for wide 
variations of nt, wu and ¢. In addition, by 
testing foils of various metals they found that 
P is proportional to the square of the atomic 
weight of the bombarded metal, other things 
being the same. Their experiments prove, 
then, that, for gold, platinum, tin, silver, 
copper and aluminium, 

cosect 
where A is the atomic weight. The striking 
agreement of their results with the predictions 
of the Rutherford theory certainly lend it 
great support. It surely deserves careful con- 
sideration to see whether other conclusions 
from it may be tested experimentally and 
whether other atomic phenomena may be ex- 
plained by it. Assuming the correctness of the 
Rutherford formula, Geiger and Marsden com- 
puted from an absolute determination of Q 
and the other quantities involved, the positive 
charge which must be assumed to be concen- 
trated at the centers of the atoms of the metals 
investigated; and they found that it is, within 
20 per cent., numerically equal to half the 
atomic weight in each case times the charge of 
an electon; that is, 


A 


a most important conclusion, if true. 
Evidently, since hydrogen can not have as 
a nucleus a charge of ++ 4e, it must be an ex- 
ception; the above law can not hold for all the 
elements. In this connection some experiments 
of Kleeman‘ on the relative ionization in vari- 
ous gases, are of interest. He found that the 
ionization per cubic contimeter of various com- 
pound gases by a given agent can be predicted 
from the ionization by the same agent of the 


* Phil. Mag., 25: 604, April, 1913. 


ey Roy. Soc., 79A: 220, 1907; 83A: 530, 
10. 
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separate elements composing the compounds; 
that is, ionization is roughly an additive, 


atomic property. From the results obtained 
with a number of simple and compound gases, 
he computed approximately the atomic ioniza- 
tion for various elements as given in the fol- 
lowing table:° 


Atomic Ionization 
Atomic Ionization 
Atomi i 
Agent Weight Atomic 
B Rays | y Rays B Rays | y Rays 
H (gas).| .08 08 1 082 | .080 
46 46 12 .038 .038 
AT 45 14 034 .032 
58 16 .036 .036 
1.60 1.60 32 .050 .050 
1.44 1.44. 35.5 .040 .040 
2.67 2.81 80 .033 .035 
4.10 4.50 127 .032 035 


While other factors enter, such as the valence 
or the position of the elements in the periodic 
table and chemical linkage with other atoms, 
atomic ionization seems to depend primarily 
on the atomic weight, which is probably pro- 
portional to the number of electrons in the 
atom. The fact that hydrogen has approxi- 
mately twice the atomic ionization which 
should correspond to its atomic weight, sug- 
gests that it may have twice as many electrons 
in proportion to its atomic weight as the other 
elements—in agreement with the above con- 
clusion from the Rutherford theory. It is 
also noteworthy that canal ray deflection ex- 
periments performed by Sir J. J. Thomson, 
Wien, Koenigsberger and others have given 
no evidence for the existence of doubly 
charged hydrogen atoms in a discharge tube, 
whereas doubly charged atoms of other gases 
are often present. This would tend to con- 
firm the conception of the hydrogen atom 
as a small positive nucleus with a single elec- 
tron revolving as a satellite around it. 

As for helium, we may suppose, perhaps, 
that a particles, since they are projected from 
radioactive substances with such enormous 
velocities, are stripped of all satellite elec- 
trons; that a particles are merely positive 
nuclei with a charge of + 2e. If so, the num- 
ber of satellite electrons in the neutral helium 

5 Proc. Roy. Soc., 79A: 220, 1907. 


N= (14.2); 
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atom must be two, or half its atomic weight— 
also in agreement with the Rutherford theory. 

So far so good. But when we consider the 
hydrogen and helium spectra, we get into 
difficulty immediately. Stark, Fischer and 
Kirschbaum,® from a recent careful study of 
the Stark-Doppler effect in connection with 
helium canal rays, conclude that the series of 
single lines which Runge and Paschen ascribe 
to “parhelium” are emitted by the doubly 
charged helium atom. Also, according to 
Stark’s hypothesis (which, though not proved, 
yet seems probable from certain indirect evi- 
dence) the hydrogen series lines are emitted 
by the single charged hydrogen atom. Now, 
both the “ parhelium ” and the hydrogen series 
lines show the normal Zeeman effect and there- 
fore can not be emitted by systems devoid of 
vibrating electrons. Stark’s hypothesis there- 
fore demands a more complex atom; it is in- 
compatible with the Rutherford theory as far 
as hydrogen and helium are concerned. 

Also, recent experiments seem to associate 
the compound spectrum of hydrogen with the 
positively charged molecule. It is of course 
enormously complex. Many of its lines show 
a normal Zeeman effect, others an abnormal 
effect, others apparently no effect at all." How 
such a spectrum can be due to the vibrations 
of a single electron around two positive nu- 
clei seems inconceivable. 

Certainly the Rutherford atom seems much 
too simple to explain these spectral phenomena, 
though perhaps these and other objections may 
be overcome. Is this conception of the atom 
the only one which leads to the expression for 
the distribution of scattered a rays which 
Geiger and Marsden have so thoroughly veri- 
fied? If possible, the scattering effect of 
hydrogen should be tested. Perhaps this might 
be done by the use of a compound of hydrogen 
or liquid hydrogen. Such experiments on the 
scattering of a@ and @ rays seem our most 
promising means of securing more exact knowl- 
edge of the actual structure of atoms; but the 
conceptions thus suggested must explain or be 
in accord with a wide variety of atomic phe- 


*Ann, d. Phys., 40: 499, March, 1913. 
"Dufour, Annal. chim. phys. (8), 9: 413, 1906. 
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nomena before they can expect general accept- 
ance. Gorpon 
UNIVERSITY OF WISCONSIN, 
June 27, 1913 


NOTES ON ENTOMOLOGY 


Economic entomologists will welcome the 
appearance of a new monthly journal—The 
Review of Applied Entomology. It is pub- 
lished in London (Dulau & Co.) and issued 
in two series: series A, agricultural; series B, 
medical and veterinary. It consists almost 
wholly of reviews of other works, or reports 
sent in by various investigators. The journal 
is supported by the Imperial Bureau of Ento- 
mology, and Guy A. K. Marshall is the editor, 
while a series of distinguished entomologists 
and naturalists form a committee of manage- 
ment. The parts so far issued average 32 
pages for series A, and 20 pages for series B. 
In series B there are references to new species 
in certain groups of general medical impor- 
tance, as mosquitoes and Tabanide. 


THE perfection of preservation of the amber 
insects has made them a most attractive field 
of study. Most fossil insects are so discour- 
agingly imperfect, that a knowledge of the 
actual structural details of some prehistoric 
insects is a most welcome contribution to the 
phylogeny of the group. And when this is 
brought out by so able a specialist in the 
group as by Dr. G. Ulmer in his “ Amber 
Trichoptera ”* we can place confidence in the 
interpretations. Probably the most important 
point is that the Limnephilide, now a domi- 
nant family in northern Europe, is lacking in 
amber, although all other families are repre- 
sented, and the Sericostomatide by many re- 
markable genera. The presence of a few 
genera such as Ganonema, Marilia and T'ri- 
plectides, now occurring in tropical regions, 
give one the impression (probably erroneous) 
of a warmer climate. Besides describing in 
detail the genera (56) and species (152) 
known from amber Dr. Ulmer presents many 

Trichopteren des Baltischen Bernsteins,’’ 
Schriften Physik.-Okonom. Gesellsch. Kénigsberg; 
Beitriige zur Naturkunde Preussens, Heft 10; 380 
pages, 480 figs., 1912, 
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new ideas in their classification and their 
bearing on the system of recent caddice-flies. 
It is thus a work of great use to all who study 
these insects. 

M. E. Guyenor is the author of a morpho- 
logical study on the papille of the proboscis of 
Lepidoptera.” These occur on all Lepidop- 
tera, but are variable in number and slightly 
in structure. The ordinary form is a sub- 
cylindric or fusiform process with the tip 
margined by a ring or a row of spinules. 
From the middle of the tip arises a short 
cylindric process or a spine. This process 
contains a nerve extending back through the 
main part of the papilla. Those on different 
parts of the proboscis vary in length and in 
development of spinules. Sometimes the pa- 
pille are ribbed on the outside or with whorls 
of spinules. The author reaches no conclu- 
sion as to their function, but criticizes the 
tactile theory of Breitenbach. 

THE increasing interest in medical ento- 
mology results in new treatises thereon; one 
of the most recent is by Dr. E. A. Goeldi.* 
It is a very good and well-illustrated compila- 
tion on the subject. There are three principal 
chapters: L, Stinging, Biting and Urticating 
Insects; II., Parasitic Insects; III., Insects as 
Disease-carriers. Mites and other arachnids 
are included, and also the life cycle of the 
various Hmatozoa. 


THE stable fly, because of its biting habits 
and abundance, has been suspected of trans- 
mitting several diseases. In the Philippines 
it has been accused of carrying surra. Re- 
cently Dr. M. B. Mitzmain has investigated 
the matter.‘ He conducted a long series of 
experiments, and only when the fly had bitten 
several hundred times was there a case of 

***Les papilles de la trompe des Lepidoptéres,’’ 
Bull. Sci. France Belg., XLVI., pp. 279-343, 3 pls. 
(1913); many text figures. 

***Die sanitarisch-pathologische Bedeutung der 
Insekten und verwandten Gliedertiere, namentlich 
als Krankheits-Erreger und Krankheits-Uber- 
triger,’’ 155 pages, 171 figs., 1913, Berlin, Fried- 
linder u. Sohn. 

***Réle of Stomoxys calcitrans in the transmis- 
sion of Trypanosoma evansi,’’ Philipp. Journ. Sci. 
(B), Vol. VIL., pp. 475-518, 1913, 5 pls. 
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transmission. The trypanosome does not pass 
through any development in the fly, and so 
rarely is the fly an accidental vector that it 
may be absolved from connection with the 
disease. 


Kein has lately noted’ that among the 
higher Diptera those forms that have on the 
ventral wall of the pharynx longitudinal 
chitinous folds are saprophagous, while the 


parasitic (including plant-parasites) and pre-. 


daceous forms do not have these folds. It is, 
therefore, possible by examination of struc- 
ture to learn the habits of certain Diptera. 
Thus Graphomyia, supposedly coprophagous, is 
probably carnivorous, and feeds on the other 
larve present in its habitat. Later Keilin 
shows that the Trypetide living in fruits have 
these folds which would indicate that they live 
on tissue attacked by a microorganism, intro- 
duced perhaps with the egg. 


THE first volume on the flies of India is by 
Mr. Brunnetti,© who for some years has re- 
sided in that country. Forty-four pages are 
devoted to an introduction including direc- 
tions for the preparation of specimens for the 
cabinet. Over 425 species are described, a 
very large number being new, or recently de- 
scribed by the author. The Tipulide (with 
Ptychopterine) occupy a large part of the 
work. The genera are mostly the same or 
similar to our own, and only a few are de- 
scribed as new. ‘There is also a glossary of 
terms used in Dipterology. 


Many entomologists will be interested in 
the new color manual’ of Dr. R. Ridgway. 
On the fifty-three colored plates are 1,115 
named colors, and in text an alphabetical list 
of colors. A shorter series, if made available 
to all entomologists, would do much to stand- 
ardize descriptions. NatHan Banks 


°**Structure du pharynx au fonction du régime 
chez les larves de Diptéres cyclorhaphes,’’ C. R. 
Acad. Sci. Paris, t. 155, pp. 1548-1551, 1912. 

*¢¢The Fauna of British India, including Ceylon 
and Burma. Diptera Nematocera (exclusive of 
Chironomide and Culicide),’’ 581 pages, 7 pls., 
1912, 

™<*Qolor Standards and Color Nomenclature,’’ 
Washington, 1912, 43 pages, 53 col. plates. 
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SPECIAL ARTICLES 
PRELIMINARY NOTE ON BIRDS AS CARRIERS OF THE 
CHESTNUT BLIGHT FUNGUS’ 

SraTEMENTs have been made by various writ- 
ers that birds play a part in the dissemination 
of the chestnut blight fungus. Maurrill’ men- 
tions the possible relation of birds to the dis- 
ease and writes as follows: “ Millions of mi- 
nute summer spores emerge from day to day in 
elongated reddish-brown masses to be dissemi- 
nated by the wind and other agencies, such as 
insects, birds, squirrels, etc.,” also,’ “ every bird 
and insect that rests upon an infected spot is 
liable to carry the spores upon its feet or body 
to other trees.” A few years later Mickle- 
borough* mentions birds as carriers of blight 
spores. He says: “ The minute spores are car- 
ried by wind, on the feathers of birds and the 
fur of squirrels.” Still later Metcalf and Col- 
lins® say, “there is strong evidence that the 
spores are spread extensively by birds, espe- 
cially woodpeckers.” Various writers have em- 
phasized the fact that woodpeckers frequent 
chestnut trees in search of insects. Fulton® 
states in a report on field work done at Orbi- 
sonia, Pa., by R. C. Walton that “ woodpecker 
work was noted in about one tenth of the old- 
est lesions,” but offers no conjecture as to the 
part played by birds, in the dissemination of 
the blight. 

Stewart’ says, “undoubtedly the spores are 
carried long distances by birds, especially 
woodpeckers, which visit the diseased trees, 
seeking borers, in the tunnels of which most 

1Investigations conducted in cooperation with 
the Pennsylvania Chestnut Tree Blight Commis- 
sion. 

* Murrill, W. A., ‘‘A Serious Chestnut Disease,’’ 
Jour. N. Y. Botanical Garden, 7: 146, 1906. 

Tbid., 152. 

* Mickleborough, J., ‘‘A Report on the Chestnut 
Tree Blight,’’ Pa. Dept. of Forestry, unnumbered 
bulletin, p. 11, 1909. 

* Metcalf, Haven B., and Collins, J. Franklin, 
‘*The Control of the Chestnut Bark Disease,’’ U. 
S. Dept. Agr., Farmers’ Bul. No. 467: 9, 1911. 

Fulton, H. R., ‘‘ Recent Notes on the Chestnut 
Bark Disease,’’? Harrisburg Conf. Rep., p. 56, 
1912. 

"Stewart, F. C., ‘‘Can the Chestnut Bark Dis- 
be Controlled?’’ Harrisburg Conf. Rep., p. 43, 
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of the infections occur.” This statement is 
based on the report of Metcalf and Collins 
previously referred to, and is discredited by 
Fisher,’ who brings out the point that this and 
similar statements are not based on positive 
evidence. There are numerous popular 
articles which also accuse birds of being in- 
strumental in the spread of the blight, but 
these as well as the statements already quoted 
are based entirely on circumstantial evidence, 

The first serious attempt to determine 
whether birds actually do carry the spores of 
the blight fungus were made by the field pathol- 
ogists of the Pennsylvania Commission during 
the summer of 1912.° They report the testing 
of twenty birds as follows: eight downy wood- 
peckers, three creepers (kind not mentioned), 
two hairy woodpeckers, four flickers, and three 
blue jays, all with negative results. No sug- 
gestions will be made at present to account for 
their negative results, but our positive results 
will be presented. 

During the past spring the writers have de- 
voted considerable time to the testing of birds 
as carriers of the blight fungus. The first 
accurate analyses were made in February and 
the work was continued until about the middle 
of May. Thirty-six birds belonging to nine 
different species have been examined.” The 
birds were shot in the field and placed at once 
in sterile paper sacks for transport to the com- 
mission laboratory at the University of Penn- 
sylvania, where the quantitative analyses were 
completed. Most of the birds tested were shot 
at either West Chester, or at Martic Forge, or 
in the vicinity of these places, since we wished 
to use the rainfall records which we were 
keeping at those stations. The method of 
making an analysis was as follows: A flask 
containing 100 c.c. of sterile water was emp- 
tied into a sterile moist chamber, and the bird 

* Fisher, A. K., Harrisburg Conf. Rep., p. 103, 
1912. 

*Anderson, P. J., Elza, W. H., and Babcock, 
D. C., ‘‘Field Studies on the Dissemination and 
Growth of the Chestnut Blight Fungus,’’ Bulletin 
Pennsylvania Chestnut Tree Blight Commission 3: 
(in press), 1913. 

*® The birds used in this work were shot by Mr. 
C. E. Taylor, who was formerly employed by the 
Pennsylvania Chestnut Tree Blight Commission. 
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to be tested was placed in this vessel, and its 
feet, tail and head and bill scrubbed vigorously 
with a sterile brush. The bird was then re- 
moved and the wash water shaken to secure a 
uniform suspension. By means of a sterile 
pipette, one cubic centimeter of this wash 
water was then added to a second flask of sterile 
water to make 100 c.c. Using another sterile 
pipette measured quantities (1 ¢.c. or fraction) 
were removed from this dilution flask and 
plated out in Petri dish cultures in 3 per cent. 
dextrose agar, plus 10. The plates were incu- 
bated as nearly as possible at 25° C. and the 
colonies suspected of being the blight fungus 
were marked at the end of four days and their 
later development followed. Whenever neces- 
sary they were transferred to other culture 
plates to verify the diagnosis. A determina- 
tion was made of the number of bacterial and 
yeast colonies, the total number of fungous 
colonies, the number of colonies of the chestnut 
blight fungus and the number of species of other 
fungi represented. The original wash water 
was retained and centrifuged later for micro- 
scopic examination. The entire operation was 
carried out in a culture room with special care 
to exclude any sources of error. The following 
is a summary of results obtained up to May 12. 


No. Car- 
No. | Spores of Blight 
Tested Fungus Carried 
Blight | by Single Bird 
Fungus 
Hairy woodpecker (Dry- 
obates villosus 0 0 
Downy woodpecker(Dry- 
obates pubescens medi- 
ANUS). 16 13 757,074 
Flicker (Colaptes auratus 
IS. 1 0 0 
Nuthatch (Sitta carolin- 
ensis carolinensis )........ 2 1 5,655 
Golden-crowned kinglet 
(Regulus satrapa sa- 
Sapsucker (Sphyrapicus 
VATIUS VATIUS) 2 7,502 
Brown creeper (Certhia 
amiliaris americana)...| 2 1 254,019 
Black and white creeper 
(Mniotilta varia)........) 7 0 0 
Junco (Junco hyemalis 
hyemalis) 2 1 10,000 
36 19 
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The analyses show a direct relation between 
periods of maximum rainfall and the maxi- 
mum numbers of spores obtained. During the 
time covered by the analyses there were four 
periods of heavy rainfall. The highest num- 
bers of blight spores were invariably obtained 
from birds shot two to four days after a period 
of considerable rainfall. The maximum num- 
bers for the four periods are as follows: 


No. Spores 


No. D 
Date peso Rein Name of Bird Obtained 
3/19 4 Downy woodpecker...| 109,022 
3/29 2 Downy woodpecker...| 757,074 
4/18 4 Brown creeper......... 254,019 
4/30 2 Downy woodpecker...| 624,341 


The number of species of fungi besides 
Endothia parasitica carried by the birds varied 
from four to fourteen as determined from the 
cultures. A microscopic examination of the 
centrifuged sediments showed, however, a much 
larger number, which could be detected by 
form, size and coloration of the spores. The 
total amount of wash water for each bird was 
centrifuged in 10 ¢.c. quantities and the final 
amount (about 2 c.c.) containing all the sedi- 
ment was given a thorough microscopic ex- 
amination. In sediment from birds which had 
yielded the high number of spores of the 
blight fungus it was very easy to find the 
pycnospores, but in those giving the low re- 
sults the pycnospores were located with more 
difficulty, but they could always be found. 
In no cases were any ascospores found in the 
sediment. During the time covered by our 
analyses there were only five periods when 
ascospores were expelled in the field. The first 
was on March 21 and the last on April 28. 
The microscopic examinations substantiate 
the results obtained by the cultures, since the 
rate of development of the colonies indicated 
their origin from pycnospores. 

To summarize, our results show that the spores 
of the blight fungus carried by birds are pyeno- 
spores and not ascospores and that the maxi- 
mum numbers are being carried during the 
few days following rain periods. We are also 
led to the conclusion that the pycnospores car- 
ried are brushed off from either the normal or 
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diseased bark or both in the movements of the 
birds over these surfaces. This conclusion is 
supported by the fact that the birds tested 
were not carrying ascospores; that we have no 
evidence that ascospores are washed down the 
trees during the winter and spring months ;” 
also that following a rain period pycnospores 
are to be found in abundance on the healthy 
bark below blight lesions. 

F. D. Heap 

R. A. STUDHALTER 

Forest PATHOLOGY LABORATORY, 
U. S8. DEPARTMENT OF AGRICULTURE, 
PHILADELPHIA, Pa. 


THE RELATION BETWEEN ABNORMAL PERMEABILITY 
AND ABNORMAL DEVELOPMENT OF FUNDULUS 
EGGS 


In a previous paper’ the suggestion was 
made that certain abnormalities in Fundulus 
embryos are caused by increase in permeability 
since osmotic pressure is not the cause and so 
many different substances have the same effect. 
It was found that the normal egg in distilled 
water or a “balanced” salt solution is imper- 
meable to salts (Appendix II.). The egg ap- 
peared to be impermeable to water also, since 
enormous osmotic changes have no effect on it. 
The egg was found to contain nearly three 
times as much ash as sea water. The greater 
part of the ash is insoluble, but some of it may 
have been rendered so by the ashing. How- 
ever, the soluble ash (3.18 per cent.) is as great 
as the total salts (2.84-3.29 per cent.) in the 
local sea water. And yet the egg develops 
normally, with little or no change in volume, 
in distilled water or in sea water that is evapo- 
ratd to one half its volume, suggesting im- 
permeability to water. The fact that the eggs 
dry up when exposed to air may be taken to 
indicate an increase in permeability to water, 
due to drying of the superficial layer or plasma 
membrane. 


“ Heald, F. D., and Gardner, M. W., ‘‘ Prelim- 
inary Note on the Relative Prevalence of Pyeno- 
spores and Ascospores of the Chestnut Blight 
Fungus during the Winter,’’ Science, N. 8., 37: 
916-917, 1913. 

*McClendon, Am. Jour. Physiol., 1912, XXIX., 
p. 290. 
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In the same paper some preliminary chemi- 
cal studies of the permeability were described, 
and the view advanced that the egg is normally 
impermeable to Mg ions, but since Mg was 
found to diffuse out of the eggs in a pure NaCl 
solution, this solution may have increased the 
permeability to Mg (p. 296). Only one experi- 
ment to test the permeability to anions was 
described. MgSO, solution was used, with 
negative results. However, the MgSO, con- 
tained too large a trace of chloride to make it 
possible to detect a very small diffusion of 
chloride from the eggs. 

During the present season I was able to 
obtain especially pure salts, and have observed 
diffusion of both anions and kations from the 
eggs in pure solutions of these. The mon- 
strosities produced in unbalanced salt solu- 
tions have also been studied. The experiments 
support the following generalizations: 

1. Any solution of one or more of the salts 
of sea water, which is sufficiently unbalanced 
by other salts, 7 e., has a certain excess of 
some one kation, produces a number of types 
of monstrosities in Fundulus eggs. The types 
of monsters produced by the excess of one ka- 
tion (e. g., Na) are the same as those produced 
by any other (e. g., K, Ca or Mg). Thus a 
qualitatively specific action of a salt or ion 
does not exist. 

2. These unbalanced salt solutions cause an 
increase in the permeability of the egg to 
salts. This conclusion is based on the follow- 
ing data: The eggs in distilled water or in 
van’t Hoff’s solution (made with nitrates) lose 
no salts or ions that can be detected, except 
the ions of carbonic acid. On the contrary, 
the eggs give out salts or their ions in a mix- 
ture of NaCl and KCl or in pure solutions 
of the following salts: NaCl or nitrates of Na, 
K, Ca or Mg in concentrations that do not 
kill the eggs during the experiment. If the 
eggs are killed a more rapid diffusion takes 
place. The methods used will be published 
elsewhere. 

J. F. MoCienpon 

U. 8. or FIsHERIEs, 

Woops Hote, Mass., 
July 25, 1913 
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August 22, 1913] 


SOCIETIES AND ACADEMIES 


NEW YORK ACADEMY OF SCIENCES. SECTION OF 
GEOLOGY AND MINERALOGY 


THE section was called to order by the chair- 
man, Professor J. Edmund Woodman, immediately 
on adjournment of the business meeting of the 
academy, at 8:20 P.M., March 3, 1913, at the usual 
meeting-place in the American Museum of Nat- 
ural History. Some thirty-five members and visi- 
tors were present. 

After calling President McMillan to the chair, 
Professor Woodman presented the subject of 
‘The Interbedded Iron Ores of Nova Scotia.’’ 
The field evidences were elaborately illustrated by 
lantern views and hand specimens—some half a 
hundred of each. The net results seemed to war- 
rant a modified form of the replacement theory for 
the explanation of these deposits. 

Professor Kemp commented on the interesting 
new evidence in the light of the older body of data 
which seems to argue somewhat in opposition to 
the findings of Professor Woodman, as presented 
by workers in other regions. He concluded with 
an invitation for remarks by Professor Van Ingen, 
of Princeton University, a former officer in the 
New York Academy of Sciences. Professor Van 
Ingen stated that the results of his investigations 
into the iron ore deposits of Newfoundland were 
as yet inhibitive, but that he had found ex- 
tremely probable evidence of Paleozoic faunal 
connection between Newfoundland and certain 
European localities. 


ON adjournment of the usual business meeting 
of the academy at 8:25 p.m., April 7, 1913, Chair- 
man J. Edmund Woodman called to order the joint 
meeting of the Section of Geology and Mineralogy 
and the New York Microscopical Society in the 
regular meeting-place in the American Museum of 
Natural History. Sixty-six persons were present. 

On a reading by Dr. E. O. Hovey, recording 
secretary of the New York Academy of Sciences, 
of the invitation extended the academy by the 
Twelfth International Geological Congress, which 
meets in August, 1913, at Toronto, Canada, the 
following delegates were nominated by the sec- 
tion: Professors J. J. Stevenson, J. Edmund 
Woodman, James F, Kemp and Charles P. Berkey. 

The paper of the evening, on ‘‘The Genesis of 
Certain Paleozoic Interbedded Iron Ores,’’ was 
presented by Mr. R. B. Earle. Some 50 lantern 
slides showing both microscopic and gross struc- 
tures and textures were presented, several being 
Projected by the splendid apparatus of the New 
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York Microscopical Society. About 125 hand 
specimens were also exhibited. Mimeographic 
copies of a summary of the paper were availabie 
for all present. 

Mr. Earle’s work has been furthered by a grant 
made by the New York Academy of Sciences some 
months ago. He has visited many exposures along 
the Paleozoic bedded ore region of the Appala- 
chians, and compared notes with many students of 
that problem, finding that ninety per cent. of 
them agree with Smyth’s theory, as modified after 
James Hall, giving the ores a contemporaneous 
sedimentary origin. 

Certain evidences underground seemed to Mr. 
Earle to discredit the theory of residual origin; 
inadequate source for the iron seemed to argue 
against that of replacement according to processes 
formerly suggested. While certain cavernous con- 
solidations containing non-ferruginous sand and 
some granules coated with calcite argue for ‘re- 
placement, he finds evidence in the relatively im- 
pervious strata above and below the somewhat 
permeable iron formation for a different form of 
circulation of the iron-bearing solutions than pre- 
viously appealed to, namely, artesian. He pointed 
out that not merely the Clinton horizon, but vari- 
ous other geologic epochs in the Appalachians 
carry iron formations of similar origin. 

Professor Kemp congratulated the speaker on 
his excellent presentation, and suggested rather 
reasonable sources of iron from bicarbonates car- 
ried into estuaries, there deposited as hydrous 
oxides, later to be dehydrated. He inquired as to 
oxidation at such great depths by artesian waters, 
as to the sources of iron, and thought that stagna- 
tion rather than circulation would be probable 
under the conditions as presented. 

Dr. George F. Kunz suggested that present con- 
ditions along saline shores, inland seas, and even 
in fresh-water bogs might be analogous to those 
during deposition of the Paleozoic ores, and cited 
the association of the Syracuse salts and Clinton 
ores, as well as the Swedish bog ores. 

Professor J. J. Stevenson called attention to 
certain fragments of the ores in the superjacent 
sediments, and to certain points bearing on leach- 
ing from sediments above. He thinks the whole 
truth is not told by the new theory. 

The lateness of the hour precluded further dis- 
cussion at this meeting, so that on motion of Pro- 
fessor Berkey additional time for consideration of 
the paper was granted place on the program of 
the next monthly meeting. 

Dr. Hovey read by title a paper by Mr. Warren 
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M. Foote on ‘‘ Factors in the Exchange Value of 
Meteorites. ’’ 


THE section was called to order at the usual 
meeting-place in the American Museum of Natural 
History by the chairman, Professor J. Edmund 
Woodman, at 8:25 P.M., May 5, 1913. Thirty-five 
persons were present. 

Following the acceptance of the resignation of 
Charles T. Kirk, secretary of the section, Dr. A. B. 
- Pieini was recommended to the council of the 
academy for election to that office. 

The following papers were read by title: 

‘*A Contribution to the Geology of the Wasatch 
Mountains, Utah,’’ by Mr. Ferdinand F. Hintze, 
Jr. 

‘¢Physiographic Studies in the Allegheny Pla- 
teau, Particularly along its Western Margin in 
Ohio and Kentucky,’’ by Dr. Jesse E. Hyde. 

‘*A Limestone Dike in Southern Ohio,’’ by Dr. 
Jesse E. Hyde. 

Then was continued the discussion of Mr. R. B, 
Earle’s paper on ‘‘The Genesis of Certain Pale- 
ozoic Interbedded Iron Ores,’’ presented at the 
April meeting. 

Professor Kemp was invited to open the discus- 
sion, and inquired: (1) If there are not other 
oolites than the Clinton horizon which have been 
replaced by iron? (2) Would there not be stag- 
nation of the water below the vadose region? 

Mr. Earle referred number (1) to his colleagues, 
and replied to number (2) by saying that the 
‘‘impervious’’ beds are not wholly so, but only 
more so than their contained loosely aggregated 
beds—the iron formations. He believes, more- 
over, that there have been fluctuations of the 
ground water level. He observed also, in reply to 
Professor Stevenson’s inquiry at the last meeting, 
that the fragments in the superjacent beds are not 
directly in contact with the iron formation, and 
vited replacement of pebbles and not of their 
matrix, a feature also described in U. S. Geol. 
Survey Bull. 430. 

Professor Woodman, in comparing with the iron 
ores of Nova Scotia, showed that various materials 
are replaced, and that there are isolated granules 
of iron ore contained in a matrix of mud, an 
observation similar to those of Mr. Earle. Pro- 
fessor Woodman maintains that the cavernous con- 
solidations are unexplained by any syngenetic 
theory; also that there is either partial replace- 
ment or partial leaching in various regions. He 
finds, incidentally, that the materials typically re- 
placed are siliceous rather than calcareous. 
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Professor Grabau discussed the iron ore deposits 
of Tennessee, stating that they are replaced fossils 
which have not been rolled... He observed that the 
deposits in Wisconsin have pebbles with surfaces 
resembling desert varnish, and that the pebbles lie 
at all attitudes. There are no fossils; the beds are 
lens-shaped—apparently cross-bedded by wind ac- 
tion. There is little cementing silica. He believes 
that the original sediments in these instances have 
been replaced by iron. 

Dr. A. B. Picini followed with observations on 
the chemistry of iron ore deposition, showing that 
there is yet too little known of such processes in 
nature to prophesy certainly as to oxidizing or 
deoxidizing conditions underground. He referred 
to Van Bemmelen’s results, which show that the 
yellow oxides of iron deposited chemically are non- 
eolloidal, while the red are colloidal. 

Mr. A. P. Picini gave account of experiments 
still under way in which he has already secured 
some replacement in a few hours by passing iron 
in earbon dioxide solution through porous calcite 
and silica at about 10 atmospheres. 

Professor A. W. Grabau’s paper on ‘‘ Irrational 
Stratigraphy: The Right and Wrong Way of Re- 
constructing Ancient Continents and Seas’’ was 
of the nature of a critique. It was illustrated 
with paleographic maps by Schuchert, Ulrich, 
Willis, and Chamberlin and Salisbury. The thesis 
indicated that these maps are too often based on 
paleontology alone to the neglect of the sediments 
themselves—especially their origin. There are 
sometimes arms of the sea across areas where the 
origin of a bed of conglomerate would be ex- 
pected. Erosion was here left out of the question, 
and a ‘‘stratigraphic hash’’ was the result. Fur- 
ther, basins where crinoids, corals, brachiopods, 
etc., are found are mapped too small. 

Questions followed by Professor Woodman on 
the probable width of Appalachia, by Dr. ©. A. 
Reeds on the connection between the Atlantic and 
Pacific in Silurian time, on the origin of the 
Silurian salts, and on the position of the present 
Atlantic deep where once Appalachia, a consider- 
able continent, is supposed to have lain. 

Professor Grabau thinks Appalachia may partly 
have lain where the Atlantic coastal plain now is, 
and did not extend over to the present Atlantic 
deep; that is, was perhaps less than 500 miles 
wide. The Silurian salts he thinks have originated 
while the Taconic land mass lay to the eastward 
in such a position as to eut off moisture-bearing 
winds. CHARLES T, KIRK, 

Secretary of Section 
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